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08798405 BIOSIS NO.: 199395087756 

The antineoplastic agent est nimustine and the derivative estramustine 
phosphate inhibit secretion of interleukin-3 in leukemic cells: Possible 
roles of MAPs. 

AUTHOR: Martinez Jorge(a); Santibanez Juan Francisco; Vial Clarisa; 
Maccioni Ricardo B 
AUTHOR ADDRESS: (a)Inst. Nutricion y Tecnol. de Alimentos, Univ. de 
Chile, 

Casilla 138-11, Santiago**Chite 
JOURNAL: Molecular and Cellular Biochemistry 117 (2):pl65-173 
%%%1992%%% 
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ISSN: 0300-8177 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The anttneopbsic drug estromustine is an adduct of estradiol 
and 

nor-nitrogen mustard. It has been shown that this drug interferes with 
microtubule assembly, an effect mediated by estromustine interaction with 
microtubule-associated proteins (MAPs). In the present report we 
demonstrate that estromustine and the %%%phosphorylated%%% 
derivative of 

the drug, estramustine-phosphate. inhibit the secretion of interleukin-3 
by WEHI-3B cells. These studies also show that the estromustine 
derivative specif ically interacts with a MAPs component found in these 
cells, which exhibited characteristics resembling those of %%%tau%%% 
protein isof orms. Western blots using a unique %%%monoclonal%%% 
antibody 

MT86.22 that recognizes microtubule-binding domains on MAPs, indicated 
that this WEHI protein factor contained the antigenic determinant that 
are functionally significant for microtubule assembly. ELISA assays using 
this antibody, also showed a decrease in the levels of the immunoreactive 
protein in WEHI cells after treatment with EMP. Interestingly, it has 
been recently described that the action of estramustine-phosphate is 
mediated by a direct interaction with MAP-binding sites on the 
microtubule surface, which are recognized by the site-specific 
%%%monoclonal%%% antibody. These findings together with 
immuno-precipitation experiments using anti-interleukin-3 antibodies and 
the inhibitory effect of the estromustine derivative on WEHI secretion 
process suggest that this anti-mitotic agent may block IL-3 secretion by 
a mechanism involving its interaction with a '%%%tau%%%-iike* MAPs 
component present in these cells. 

4/7/2 (Item 2 from file: 5) 
DlALOG(R)File 5:Biosis Previews(R) 
(c) 2002 BIOSIS. All rts. reserv. 

08787925 BlOSrS NO.: 199395077276 

%%%Phosphorylation%%% sites on %%%tau%%% by 7o%%tau%%% protein 
kinase I, a 

bovine derived kinase generating an epitope of paired helical filaments. 
AUTHOR: Ishiguro Koichi(a); Omori Akira; Takamatsu Masako; Sato Kazuki; 

Arioka Manabu; Uchida Tsuneko; Imahori Kazutomo 
AUTHOR ADDRESS: (a)Mitsubishi Kasei Inst. Life Sci., 11 Minamiooya 

Machida-shi, Tokyo, 194** Japan 
JOURNAL: Neuroscience Letters 148 (l-2):p202-206 %%%1992%%% 
ISSN: 0304-3940 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: %%%Tau%%% protein kinase I (TPKI) isolated from bovine 
brain has 

been determined to %%%phosphorylte%%% %%%tau%%% at four distinct 
sites by 

detecting modified Ser and Thr residues with protein sequencer. Serl99 
Thr231, Ser396 and Ser413 were all found to have been 
%%%phosphorylated%%% by TPKI (numbering of amino acids was done in 
relation to the longest human %%%tau%%7, (Neuron, 3 (1989) 519-526)). 
These phophorylations generate an epitope of PHF (paired helical 
filaments) and eliminate the recognition of %%7„tau%%% by the 
%%%monoclonal%%y„ antibody, %%%tau%%%-l. These results suoqested 
that TPKI ^ 

might be reponsible for at least some of the %%%phosphoryiation%%% of 
%%%tau%%% to induce PHF formation 



4/7/3 (Item 3 from file: 5) 
DIALOG(R)File 5:Biosis Previews(R) 
(c) 2002 BIOSIS. All rts. reserv. 

08775405 BIOSIS NO.: 199395064756 

Glycogen synthase kinase-3 induces Alzheimer's disease-like 

%%%phosphorylation%%% of %%%tau%%%: Generation of paired helical 
filament 



epitopes and neuronal localisation of the kinase. 
AUTHOR: Hanger Diane P(a); Hughes Kenneth; Woodgett James R; Brion 

Jean-Pierre; Anderton Brian H 
AUTHOR ADDRESS: (a)Dep. NeuroscL. Inst. Psychiatry. De Crespiqny Park 

Denmark Hill, London SE5 8AF**UK 
JOURNAL: Neuroscience Utters 147 (l):p58-62 %%%1992%%% 
ISSN: 0304-3940 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Glycogen synthase kinase-3 (GSK-3) reduced the mobility of 
human 

X%%tQM%%% on SbS-PAGE, prevented binding of the 
%%%monoclonal%%% antibody 

(%%%mAb%%%), %%%Tau%%%.l, and induced binding of the 
%%7*mAb%%% 8D8. 

Recombinant %%%tau%%% %%%phosphorylated%%% by GSK-3 aligned on 
S^S^AGE 

with the abnormally %%%phosphorylated%%7. 7*%%tau%%% 
(PHF-%%%tau%%%) 

associated with the paired helical filaments in Alzheimer's disease 
brain, %%%Phosphorylated%%% serine-396 (numbering of the largest 
human 

brain %%%tau%%% isof orm) was identified as a binding, site on 
%%%tau%%% 

for %%%mAb%%% 8D8. The localisation of GSK-3 within granular 
structures 

in pyramidal cells indicates that GSK-3-alpha and GSK-3-beta may have a 
role in the production of PHF-%7o%tau%%% in Alzheimer's disease. 



4/7/4 (Item 4 from file: 5) 
DIALOG(R)File 5:Biosis Previews(R) 
(c) 2002 BIOSIS. All rts. reserv. 

08740909 BIOSIS NO.: 199395030260 

Proline-directed %%%phosphorylation%%% of human %%7atau%%% protein 
AUTHOR: Vulliet Richard(a); Halloran S Mitchell; Braun Ruedi K; Smith Alan 
J; Lee Gloria 

AUTHOR ADDRESS: (a)Dep. Vet. Pharmacol. Toxicol., Univ Calif Davis 
Calif 95616**ussia 
JOURNAL: Journal of Biological Chemistry 267 (31):p22570-22574 
%%%1992%%% 
ISSN: 0021-9258 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The primary sequence of the microtubule-associated proetin 
%%%tau%%% contains multiple repeats of the sequence 
-X-Ser-/Thr-Pro-X-, 

the consensus sequence for the proline-directed protein kinase 
(p34-cdc2/p58-cyclin A). When %%%phosphorylated7.%% by 
proline-directed 

protein kinase in vitro, %%%tau%%% was found to incorporate up to 4 4 
mol 

of phosphate/mol of protein. Isoelectric focusing of the tryptic 
phosphopeptides demonstrated the presence of five distinct peptides with 
pi values of approximately 6.9, 6.5. 5.6-5.9, 4.7, and 3.6. Mapping of 
the tryptic phosphopeptides by high performance liquid chromatography 
techniques demonstrated three distinct peaks. Data from gas phase 
sequencing, amino acid analysis, and phosphoamino acid analysis suggest 
that proline-directed protein kinase %%%phosphorylates%%7<, 
%7*%tau%%%at 

four sites. Each site demonstrates the presence of a proline residue on 
the corboxyl-terminal side of the %%%phosphorylated%%% residue. Two 
%%7.phosphorytation7.%% sites are located adjacent to the three-repeat 
microtubule-binding domain that has been found to be required for the in 
vivo co-localization of %%%tau%%% protein to microtubules. Two other 
putative %%%phosphorylation%%% sites are located within the identified 
epitope of the %%%monoclonal%%% antibody %%%Tau%%7 v -l 
%7o%Phosphorylation%%% of these sites altered the immunorcactivity of 
%%%tau%%% to %%%Tau%%%-l antibody. Since the neuronal 
microtubule-cssociated protein %%%tau%%% is multiply 
%7,%phosphorylated%%% 



4 



in Alzheimer's disease, and %%%Tmi%%Vl immunoreactivity is similarly 
reduced in neurofibrillary tangles and enhanced after dephosphoryiotion, 
phosphophorylation at one or more of three sites may correlate with 
abnormally %%%phosphoryiated%%% sites in %%%tau%%% protein in 
Alzheimer's 
disease. 



4/7/5 (Item 5 from file: 5) 
DIALOG(R)Fi!e 5:8iosis Previews(R) 
(c) 2002 BIOS1S. All rts. reserv. 

08729888 BIOSIS NO.: 199395019239 

A serine fwdarw proline change in the Alzheimer's disease-associated 
epitope %%%Tau%%%-2 results in altered secondary structure, but 
%&%phosphorylation%%% overcomes the conformational gap. 

AUTHOR: Lang Emma; Otvos Laszlo Jr(a) 

AUTHOR ADDRESS: (a)Wistar Institute Anatomy Biology, 3601 Spruce 
Street, 

Philadelphia, Pa 19104 
JOURNAL: Biochemical and Biophysical Research Communications 188 flVo 
162-169 %%%1992%X% Y 
ISSN: 0006-291X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: %%%Monoclonal%%% antiboddy %%%Tau%%% 2 was raised 
against bovine 

%%%tau%%% protein, was reported to recognize a conformational epitope, 
and stained %%7«tau%%% was found in neurofibrillary tangles of 
Alzheimer's 

disease, but not normal human %%%tau%%%. We synthesized tetradeka 
peptides corresponding to the original bovine sequence, its serine fwdarw 
proline substitued analog, the genuine human sequence of this region, and 
the bovine epitope %%%phosphorylated%%% on the crucial serine. The 
secondary structure of the peptides was determined by circular dichroism. 
It was found that only the original bovine epitope showed a tendency to 
form the beta-pleated sheets characteristic of the neurofibrillary 
tangles. The spectra of the human peptide, it analog, and the 
%%%phosphorylated7o%% bovine sequence were very similar, featuring a 
weak, 

helical beta-turn character. Eventual %%%phosphorylation%%% of 
epitopes 

of this otherwise heavily %%%phosphorylatedV/o% protein may overcome 
inter-species conformational gaps. 



4/7/6 (Item 6 from file: 5) 
DIALOG(R)File 5:Biosis Previews(R) 
(c) 2002 BIOSIS. All rts. reserv. 

08717649 BIOSIS NO.: 199395007000 
Immunological and conformational characterization of a 
%%%phosphorylated%%% 

immunodominant epitope on the paired helical filaments found in 

Alzheimer's disease. 

AUTHOR: Lang Emma; Szendrei Gyorgyi I; Lee Virginia M-Y; Otvos Laszlo 
Jr(a) 

AUTHOR ADDRESS: (a)Wistar Institute Anatomy Biology, 3601 Spruce 
Street, 

Philadelphia, Pa 19104 
JOURNAL: Biochemical and Biophysical Research Communications 187 (2):d 
783-790 %%%1992%%% 
ISSN: 0006-291X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The immunological recognition pattern of one of the most 
commonly 

used %%Xmonoclonal%%% antibodies, PHF-1, which detects the paired 
helical 

filaments of Alzheimer's disease, exhibits a high degree of similarity 
with the recognition of a polyclonal antibody. anti-T3P, raised against a 
synthetic phosphopeptide, GAElVYICS(Phospho)PVVSGD. corresponding to 



amino 

acids 389-402 of the microtubule-associated protein %%%iou%%%. A 
panel of 

16 synthetic non-X%Xphosphorylated%%% and %%%phosphory!ated%%% 
peptides, 

excised from different regions of %%%\au%%% and peptide analogs 
thereof. 

were, used to show that PHF-1 is indeed directed against the T3 fragment 
Circular dichroism spectroscopy shows that the %%%phosphorytated%%% 
peptide exhibits a limited propensity to form intramolecular beta-pleated 
sheets, and alteration is found in the reverse-turn structure that 
dominates the middle section of the molecule. The shift in the 
turn-forming amino acids may also allow a stacking procedure, may 
interfere with microtubule assembly, and. consequently, may be 
accountable for deposit f ormatioa 



4/7/7 (Item 7 from file: 5) 
DlALOG(R)File 5:Biosis Previews(R) 
(c) 2002 BIOSIS. All rts. reserv. 

08427296 BIOSIS NO.: 000094134500 

%%%MONOaONAL%%% ANTIBODIES WITH SELECTIVE SPECIFICITY 
FOR ALZHEIMER 

%%%TAU%%% ARE DIRECTED AGAINST PHOSPHATASE-SENSITTVE 
EPITOPES 

AUTHOR: MERCfCEN M; VANDERMEEREN M; LUEBKE U; SIX J; BOONS J- 
VAN DE VOORDE 
A; MARTIN J- J; GHEUENS J 
AUTHOR ADDRESS: LABORATORY MOLECULAR NEUROSCIENCE AGING 
RESEARCH, MAILMAN 

RESEARCH CENTER, MCLEAN HOSPITAL, BELMONT, MASS 02178 
USA. 

JOURNAL: ACTA NEUROPATHOL 84 (3). 1992. 265-272. %%%1992%%% 
FULL JOURNAL NAME: Acta Neuropathologica 
CODEN: ANPTA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: A modified form of the microtubule-associated protein 
%%%Tau%%% 

is the major component of the paired helical filaments (PHF) found in 
Alzheimer's disease. The characterization of these posttranslational 
%7«%Tau%%% modifications is hindered by the lack of sufficient PHF- 
%%%Tau%%%-specif ic markers. Here we describe several 
%7o%monoclonal%%% 

antibodies, prepared by immunization with PHF. two of which showed a 
selective specificity for PHF-%%%Tcu%%% without cross-reactivity with 
normal %%%Tau%%%. Epitope recognition by these two monoclonals was 
sensitive to alkaline phosphatase treatment. In Western blotting these 
%%%monoclonaf%7o% antibodies reacted specifically with the abnormally 
%7o7ophosphorylated%7o% epitopes on Alzheimer's disease-associated PHF- 
%7o%Tau%%7.. One of the new antibodies can be used for the construction 
of 

a sandwich enzyme-finked immunosorbent assay for the specific detection 
of PHF-7 0 7o7pTou7»7«% without cross-reactivity to normal 7o%%Tau7o%7« 
proteins. 



4/7/8 (Item 8 from file: 5) 
DIALOG(R)File 5:Biosis Previews(R) 
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08405595 BIOSIS NO.: 000094123249 

7.%%TAU%%7. AND UBIQUITIN IN THE HUMAN HYPOTHALAMUS IN 
AGING AND ALZHEIMER'S 
DISEASE 

AUTHOR: SWAAB D F; GRUNDKE-IQBAL I; IQBAL IC KREMER H P H 
RA VTD R; VAN DE 
NES J A P 

AUTHOR ADDRESS: NETHERLANDS INST. BRAIN RESEARCH 
MEIBERGDREEF 33, 1105 AZ 

AMSTERDAM-ZUIDOOST, NETHERLANDS. 
JOURNAL: BRAIN RES 590 (1-2). 1992. 239-249. %%%1992%%% 
FULL JOURNAL NAME: Brain Research 
CODEN: BRREA 



RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Imnumocytoehemical staining of hypothalamic ceil groups with 
four 

antibodies to Alzheimer paired helical filaments (PHF) (i.e., anti-PHF 
serum 60c and %%%monoclonal%%% antibody (%%%mAb%%%) Alz-50, 
both directed 

against normal and abnormally %%%phosphorylated%%% %%%tmi%%%: 
%%XmAb%%% 

.%%%tau%%%.~l. which recognizes .%%%1au%%%; and %%%mAb%%% 
3-39 to PHF, 

which recognizes the carboxy terminal domain of ubiquitin) revealed a 
clear distinction between 12 Alzheimer's disease (AD) patients and seven 
controls in the hypothalamus. Dystrophic neurites, which appeared to be 
the most specific components in AD, were most conspicuous after Alz-50 
staining. Alz-50 also stained neuronal cytoplasm and normal, thin, beaded 
neurites in the paraventricular nucleus (PVN) of controls, even of young 
cases. This staining was clearly distinct from the staining of cytoplasm 
and dystrophic neurites in the PVN of Alzheimer patients. The abundant 
staining of dystrophic neurites and cell bodies in the nucleus tuberaiis 
lateralis (NTL) in AD, in which no neuronal loss is observed, suggests 
that alterations in cytoskeletal markers do not necessarily indicate 
impending cell death. Moreover, the cytoskeletal changes in the NTL, 
sexually dimorphic and suprachiasmatic nuclei in AD indicate that this 
condition is not restricted to cortical areas of nuclei projecting to the 
cortex. Consequently, the pathophysiological implications of cytoskeletal 
staining in AD are at present far from clear. The human hypothalamus may 
not only provide a better insight into the pathogenesis of Alzheimer's 
disease, but could also be of help in the neuropathological diagnosis of 
this condition. 



4/7/9 (Item 9 from file: 5) 
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08380441 BIOSIS NO.: 000094110945 

IMPLICATION OF BRAIN CDC2 AND MAP2 KINASES IN THE 

%%%PHOSPHORYLATTON%%% OF 

%%%TAU%%% PROTEIN IN ALZHEIMER'S DISEASE 
AUTHOR: LEDESMA M D; CORREAS I; A VILA J; DIAZ-NIDO J 
AUTHOR ADDRESS: CENT. BIOL. MOL, UNIV. AUTONOMA 28049 
MADRID, SPAIN. 

JOURNAL: FEBS (FED EUR BIOCHEM SOC) LETT 308 (2). 1992 218-224 
%%%1992%%% 

FULL JOURNAL NAME: FEBS (Federation of European Biochemical 

Societies) 

Letters 

CODEN: FEBLA 
RECORD TYPE: Abstract 
LAHGVAGB ENGLISH 

ABSTRACT: Brain %%%tau%%% protein is %%%phosphorylated%%% in vitro 
by cdc2 

and MAP2 kinases, obtained through immunoaf f inity purification from rat 
brain extracts. The %%%phosphorylation%%% sites are located on the 
%%%tau%%% molecule both upstream and downstream of the 
tubulin-bi riding 

motifs. A synthetic peptide comprising residues 194-213 of the 
%%%tau7.%% 

sequence, which contains the epitope recognized by the 
%%%monoclonal %%7» 

antibody %%%tau%7«%-l, is also efficiently %%%phosphorylated%7.% in 
vitro 

by cdc2 and MAP2 kinases. %7,7J>hosphorylation7 0 7,% of this peptide 
markedly 

reduces its interaction with the antibody %%%tau%%%-l, as it has been 
described for 7.%7.tau7.%7o protein in Alzheimer's disease. Both cdc2 and 
MAP2 kinases arc present in brain extracts obtained from Alzheimer's 
disease patients. Interestingly, the level of cdc2 kinase may be 
increased in patient brains as compared with non-demented controls. These 
results suggest a role for cdc2 and MAP2 kinases in 

%%%phosphorybting%%% 
%%%tau%%% protein at the %%%tau%%%-l epitope in Alzheimer's 

disease. 
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08336193 BIOSIS NO.: 000094087441 

BRAIN LEVELS OF MICROTUBULE- ASSOCIATED PROTEIN 

%%%TAV%%% ARE ELEVATED IN 

ALZHEIMER'S DISEASE A RADIOIMMUNO-5LOT-BLOT ASSAY FOR 
NANOGRAMS OF THE 
PROTEIN 

AUTHOR: KHATOON S; GRUNDKE-IQBAL I; IQBAL K 
AUTHOR ADDRESS: NEW YORK STATE INST. BASIC RES 
DEVELOPMENTAL DISABILITIES, 
1050 FOREST HILL RAOD, STATEN ISLAND N.Y. 10314. 
JOURNAL: J NEUROCHEM 59 (2). 1992. 750-753. %%%1992%%% 
FULL JOURNAL NAME: Journal of Neurochemistry 
CODEN: JONRA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: The microtubule-associated protein .%%%tau%%%., which 
stimulates 

the assembly of .alpha-.beta. tubulin heterodimers into microtubules, is 
abnormally %%&phosphorylated%%% in Alzheimer's disease (AD) brain and 
is 

the major component of paired helical filaments. In the present study, 
the levels of .%%%tau%%%. and abnormally %7.%phosphorylated%%% 
.%7«%tcu7«%%. 

were determined in brain homogenates of AD and age-matched control 
cases. 

A radioimmuno-slot-btot assay was developed, using a primary 
%%%monoclonal%%7. antibody, %%%Tau%%%-l, and a secondary antibody, 
anti-mouse 1251-immunoglobulin G. To assay the abnormally 
%7o%phosphorylated%%7o .7*%%tau%%%., the blots were treated with 
alkaline 

phosphatase before immunolabeling. The levels of total .%7p%tau7,7*%. 
were 

about eightfold higher in AD (7.3 2.7 ng/.mu.g of protein) than in 
control cases (0.9 .+-. 0.2 ng/.mu.g), and this increase was in the form 
of the abnormally %7o%phosphorylated7o%7o protein. These studies indicate 
that the abnormal 7«%%phosphorylation%7o7. - not a decrease in the level 
of 

.%%%tau7«7o%. - is a likely cause of neurofibrillary degeneration in AD. 



4/7/11 (Item 11 from file: 5) 
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08293779 BIOSIS NO.: 000094065077 
%7.%PHOSPHORYLATTON%%7o-DEPENDENT EPITOPES OF 
NEUROFILAMENT ANTIBODIES ON 

%7o7 0 TAU%y 0 % PROTEIN AND RELATIONSHIP WITH ALZHEIMER 
7o%%TAU7o7o7* 

AUTHOR: LIGHTEN BERG-KR A AG B; MANDELKOW E-M; BIERNAT J- 
STEINER B; SCHROETER 
C: GUSTKE N; MEYER H E; MANDELKOW E 
AUTHOR ADDRESS: MAX-PLANK-UNIT FOR STRUCTURAL MOLECULAR 
BIOL., C/O DESY, 

NOTXESTRASSE 85. D-2000 HAMBURG 52, WEST GERMANY. 
JOURNAL: PROC NATL ACAD SCI U S A 89 (12). 1992 5384-5388 
7.%7*19927<,%% 

FULL JOURNAL NAME: Proceedings of the National Academy of Sciences 
of the 

United States of America 
CODEN: PNASA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: We have studied the %%%phosphorylation7.%% of 
%%%tau%%% protein 

from Alzheimer paired helical filaments, of %%%tau%%% from normal 
human 

brain, and of recombinant %%%tau%%7* isof orms. As a tool we used 
%%%tnonoctona\%%% antibodies against neurofilament protein that 



crossreact 

with %%%tau%%% in a %%%phosphopylationX% ^dependent manner. This 
allowed 

us to deduce the state of %%%phosphoryiation%%% in normal and 
pathological %%%t<m%%% t as well as antibody epitopes. The epitope of 
antibody SMI33 is at the first Lys-Ser-Pro sequence motif (residues 
234-236) and requires an unphosphoryiatcd Ser-235. Antibody SMI31 
binds 

between Ser-396 (in the second Lys-Ser-Pro motif) and Ser-404 both of 
which must be %%%phosphorylated%%%. SMI34 has a conformational 
epitope 

that depends on the interaction between regions on either side of the 
microtubule-binding region; it also requires %%%phosphorylation%%%. The 
%%%phosphorylatable%%% serines detected by the SMI antibodies are 
part of 

Ser-Pro motifs and can be %%%phosphorytated%%% by a protein kinase 
activity that can be used to induce a paired helical filament-like state 
in human brain %%%tau%%% in vitro. The phosphates are incorporated in 
several stages that can be identified by antibody reactivity and gel 
shift. This sguggests a role for the %%%phosphorylation%S>% sites in 
Alzheimer disease, as welt as the involvement of a Ser-Pro-directed 
protein kinase. 



4/7/12 (Item 12 from file: 5) 
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THE SWITCH OF %%%TAU%%% PROTEIN TO AN ALZHEIMER-UKE 
STATE INCLUDES THE 

%%%PHOSPHORYLATION%%% OF TWO SERINE PROLINE MOTIFS 
UPSTREAM OF THE 

MICROTUBULE BINDING REGION 
AUTHOR: BIERNAT J; MANDELKOW E-M; SCHROETER C 
UCHTENBERG-KRAAS B; STEINER 

B; BERLINS B; MEYER H; MERCKEN M; VANDERMEEREN A; GOEDERT M; 
MANDELKOW E 

AUTHOR ADDRESS: MAX-PLANCK-UNIT STRUCTURAL MOL BIOL C/O 
DESY, 

NOTKESTRASSE 85. D-2000 HAMBURG 52, GER. 

JOURNAL: EMBO (EUR MOL BIOL ORGAN) J 11 (4) 1992 1593-1597 
%%%1992%%% 

FUU JOURNAL NAME: EMBO (European Molecular Biology Organization) 
Journal 

CODEN: EMJOD 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: The paired helical filaments (PHFs) of Alzheimer's disease 
consist mainly of the microtubule-associated protein %7«,%tau%%%. PHF 
%%%tau%%% differs from normal human brain %%7otau%%% in that it has 

a 

higher Mr and a special state of %7»%phosphorylation%%%. However the 
protein kinase(s) involved, the %%%phosphorylation%%% sites on 
%%%tau%7«% 

and the resulting conformational changes are only poorly understood. Here 
we show that a new %%%monoclonai7*%7o antibody, AT8 records the 
PHF-like 

state of 7*%%tau%%% in vitro, and we describe a kinase activity that turns 
normal %%7«tau7.7o% into a PHF-like state. The epitope of AT8 is around 
residue 200, outside the region of internal repeats and requires the 
%%7ophosphorylation7 0 %7. of serines 199 and/or 202. Both of these are 
followed by a proline, suggesting that the kinase activity belongs to the 
family of proline-directed kinases. The epitope of AT8 is nearly 
coincident with that of another %%%phosphorylation%%7.-dependent 
antibody, 

TAU1 [Binder, LI., Frankfurter, A. and Rebhun, L (1985) J. Cell Biol., 
101, 1371-1378], but the two are complementary since TAU1 requires a 
dephosphorybted epitope. 
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EFFECTS OF INJECTED ALZHEIMER BETA AMYLOID COkES IN RAT 
BRAIN 

AUTHOR: FRAUTSCHY S A; BAIRD A; COLE G M 

AUTHOR ADDRESS: DEP. MOL CtUUUR GROWTH BIOL WHITTER 
INST. DIABETICS 

ENDOCRINOL, 9894 GENESEE, LA JOLLA, CALIF. 92037 
JOURNAL: PROC NATL ACAD SCI U S A 88 (19). 1991. 8362-8366 
fc%%1991%%% 

FULL JOURNAL NAME: Proceedings of the National Academy of Sciences 
of the 

United States of America 
COOEH: PNASA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Although amyloid deposits have long been known to accumulate 
in 

Alzheimer disease (AD) brain, their origin and significance remain 
speculative. Because of the lack of an in vivo model where amyloid 
deposits can be induced, the relationship of the extracellular 
.beta.-amyloid deposits to another AD pathology has never been directly 
investigated. Therefore, we injected SDS-isolated amyloid cores into rat 
cortex and hippocampus. Similarly isolated lipof uscin fractions from 
control human brains were injected on the contralateral side. Rats were 
perfused and brains were examined immunohistochemically at 2 days 7 
days, and 1 month after injection. Alz-50. a %%%monoclonal%%% antibody 
aga.nst abnormally 7o%%phosphorylated%%% %%%tau%7„% proteins 
stained 

neurons along the cortical needle track at 2 but not 7 days after 
injection of either amyloid or lipofuscin. At 1 month, however, 
ubiquitin. Alz-50 antigen, and silver-positive structures were observed 
only in response to amyloid. In 7 of 10 animals, there was considerable 
neuronal loss in the hippocampal layers. In each instance, these effects 
were in the immediate vicinity of .beta.-protein immunoreactive material 
Marked neuronal loss was never observed at any time after lipofuscin 
injection. These results indicate a neuronal response to amyloid. When 
preparations of mature plaque amyloid isolated from the AD brain are 
injected into the rat brain, they exert neurotoxic effects and induce 
antigen found in the AD brain. 
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MOLECULAR MILESTONES THAT SIGNAL AXONAL MATURATION AND 
THE COMMITMENT OF 

HUMAN SPINAL CORD PRECURSOR CELLS TO THE NEURONAL OR 
GLIAL PHENOTYPE IN 
DEVELOPMENT 

AUTHOR: TOHYAMA T; LEE V M-Y; RORKE L B; TROJANOWSKI J Q 
AUTHOR ADDRESS: DEP. PATHOLOGY, CHILDREN'S HOSP 
PHILADELPHIA, 
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FUU JOURNAL NAME: Journal of Comparative Neuroloqy 
CODEN: JCNEA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Insights into the programmatic induction of neuronal and glial 
genes during human embryogenesis have depended largely on extrapolations 
of data derived from experimental mammals. However, the assumptions 

upon 

which these extrapolations are based have not been rigorously tested. 
Indeed, practically no information is available even on the human 
counterparts if the relatively small subset of well-characterized, 
developmentally regulated neuron and glial specific genes of the 
mammalian CNS. Thus, the developmental programs upon which human 
neural 

embryogenesis are based remain largely undeciphered. We have addressed 
this problem in immunohistochemiccl studied conducted on 22 human fetal 
spinal cords with gestational ages (GAs) that ranged from 6 to 40 weeks 
by using %%%monoclonal%%% antibodies to several classes of neuron or 



glial specific polypeptides. These polypeptides included: representatives 
of four different types (Types MV) of intermediate filament proteins, 
i.e., vimentin filament protein (VFP), glial f ibrittary acidic protein 
(GFAP), different phospho-isof orms of the high (NF-H), middle (NF-M), 
and 

low (NF-L) molecular weight (Mr) neurofilament (NF) subunits, both acidic 
and basic cytokeratin (CK) proteins; three different microtubule 
associated proteins (MAPs). i.e., MAP2. MAPS, and XXXtauXXX: two 
different synaptic or coated vesicle proteins, i.e., synaptophysin (SYP) 
and clathrin light chain B (LCb), an oligodendroglial specific protein, 
i.e.. myelin basic protein (MBP); and a receptor for a CNS trophic 
factor, i.e.. the nerve growth factor receptor (NGFR). The major findings 
derived from these studies may be summarized as follows: 1) the most 
primitive neuroepithelial cells only expressed VFP ans MAPS; 2) 
postmitotic, postmigratory neurons transiently expressed NGFR in the 
earliest development stages, while NF-H, NF-M, NF-L, MAP2, MAPS, 
clathrin 

LCb, and SYP were expressed throughout development although the time of 
initial onset of each of these proteins differed; for example. NF-M 
isof orms generally appeared before NF-L and NF-H isof orms, and the most 
highly %%%phosphorylated%%% NF-H variants emerged much later than 
NF-M; 

moreover, the induction of SYP in anterior horn cells followed the 
induction of proteins that are thought to determine neuronal polarity 
(eg., NF-L, NF-M, NF-H, MAP2, %%%tau%%%); 3) GFAP positive 
astrocytes 

became evident after the appearance of many neuron specific proteins 
although radial glia transiently expressed VFP earlier in development; 4) 
MBP appeared in the cell bodies of glial cells contemporaneously with 
GFAP, and in the myelin sheaths of white matter well before axons 
acquired a fully mature complement of cytoskeletal proteins; and 5) 
although programmed neuron death undoubtedly occurred durring the GAs 
examined here, this process was not associated with presence of debris 
containing any of the developmentally regulaed polypeptides examined in 
this study. We concluded that human neurogenesis and gliogenesis in the 
developing spinal cord is a highly orchestrated process in which neuron 
specific and glial specific genes are induced in a manner quite similar 
to that described in previous studies of other experimental animals. 
However, unlike some reports on neurogenesis in rodents and birds, the 
acquisition of the molecular, neuronal phenotypes in the human spinal 
cord was exclusively a postmitotic, postmigratory series of events. 
Nevertheless, as in these other species, the induction of neuron specific 
gene products in human spinal cord neurons occurred in a step-wise, 
asynchronous manner. Finally, the absence of cellular debris containing 
any of the developmentally regulated antigens we studied here, at a time 
during which massive neuron death is likely to be in progress, suggests 
that the induction of these neuron specific genes may identify subsets of 
neurons destined to survive into maturity. 
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ALTERED %%%PHOSPHORYLATION%%% OF XXXTAUXXX PROTEIN IN 
HEAT-SHOCKED RATS AND 
PATIENTS WITH ALZHEIMER DISEASE 
AUTHOR: PAPASOZOMENOS S C; SU Y 

AUTHOR ADDRESS: DEP. PATHOL. LAB. MED., UNIV. TEXAS MED SCH 
HOUSTON, 
TEX. 77030. 

JOURNAL: PROC NATL ACAD SCI U S A 88 (10). 1991 4543-4547 
%%%1991%%% 

FULL JOURNAL NAME: Proceedings of the National Academy of Sciences 
of the 

United States of America 
CODEN: PNASA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Six hours after heat shocking 2- to 3-month-old male and 
female 

Sprague-Dawley rats at 42.degree. C for 15 min. we analyzed 
.XXXtauXXX. 

protein immunoreactivity in SD5 extracts of cerebrums and peripheral 



nerves by using immunoblot analysis and immunohistochemistry with the 
anti-.XXXtmiXXX. XXXmonoc\ona\XXX antibody XXXT<wXXX-l t which 
recognizes 

a phosphate-dependent ncn-%%%phosphorylated%%% epitope, and with 
1251-labeled protein A. In the cerebral extracts, we found altered 
%%%phosphoryk»tion%%X of .XXXtauXXX. in heat-shocked females, 
characterized by a marked reduction in the amount of nonphosphorybted . 
XXXtauXXX.. a doubling of the ratio of total (%%%phosphoryteted%%% 
plus 

nonphosphorylated) .XXXtauXXX. to nonphosphorytated .XXXtauXXX 
and the 

appearance of the slowest moving %%%phosphorylated%%% .XXXtauXXX. 
polypeptide (68 kDa). Similar, but milder, changes were observed in male 
rats. These changes progressively increased in females from 3 to 6 h 
after heat shocking. In contrast, both %%%phosphorylated%%% 
.XXXtauXXX. 

and nonphosphorylated .XXXtauXXX. were reduced in peripheral nerves 
after 

heat shocking. In immunoblots of SDS extracts from Alzheimer 
disease-affected brain, the two slowest moving %%%phosphorylated%%% . 
XXXtauXXX. polypeptides (62 kDa and 66 kDa, respectively) were 
detected 

by XX?.TauXXX-l after dephosphorylation and by %%%Tau%%%-2 (an 
anti-. 

XXXtauXXX. %%%monoclonal%%% antibody that recognizes a 
phosphate-independent epitope) without prior dephosphorylation only in 
regions that contained .%%%tau%%%. immunoreactivity in histologic 
preparations. In addition, quantitative immunoblot analysis of cortex and 
^the underlying white matter with %%%Tau%%%-l and 1251-labeled protein 

showed that the amount of %%%phosphorylated%%% %XXtauy.XX 
progressively 

increased in the Alzheimer disease-affected cerebral cortex, while 
concurrently a proportionally lesser amount of .%%%tau%%%' entered the 
white matter axons. The similar findings for the rat heat-shock model and 
Alzheimer disease suggest that life stressors may play a role in the 
etiopathogenesis of Alzheimer disease. 
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%%%TAU%%% IN ALZHEIMER'S OISEASB AND DOWN'S SYNDROME 
IS INSOLUBLE AND 

ABNORMALLY %%%PHOSPHORYLATED%%% 
AUTHOR: HANGER D P; BRION J-P; GAUO J-M; CAIRNS N J; LUTHERTP 
J; ANDERTON 

BH 

AUTHOR ADDRESS: DEP. NEUROSCIENCE, INSTITUTE PSYCHIATRY DE 
CRESPIGNY PARK, 

DENMARK HILL, LONDON SE5 8AF, U.K. 
JOURNAL: BIOCHEM J 275 (1). 1991. 99-104. X7M991XXX 
FULL JOURNAL NAME: Biochemical Journal 
CODEN: BIJOA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Some investigators have described the presence in Alzheimer's 
disease brain extracts of several abnormal forms of the 
microtubule-associated protein %%%tau%%%, based on their unusual 

mobility 

in SDS-PAGE. It has been proposed that these abnormal forms of 
%%7etau%%% 

may be the result of aberrant XXXtauXXX %%%phosphorylation%%% In 
this 

study we show that XXXtauXXX in extracts of Alzheimer's disease brain 
can 

be separated into two fractions based upon its solubility (100.000 g 
.times. 1 h supernatant) in non-denaturing conditions (100 mM-Mes pH 
6.5, 0.5 mM-MgC12, 1 mM-EGTA and 1 M-NaCl). The XXXtauXXX 'isof orms 
with 

decreased mobility in SDS/PAGE are predominantly in an insoluble 
fraction, whereas the soluble XXXtauXXX is indistinguishable by its 
mobility in SbS/PAGE from XXXtauXXX in soluble extracts of control 



brain. 

Insoluble %%%t<m%%% displaying abnormal mobility on SDS/PAGE was only 
found in Alzheimer end adult Down's syndrome brains and was absent from 
the brains of age-matched controls and from fetal and infant Down's 
syndrome brains. There was a good correlation between the presence of 
insoluble %%%tau%%% in brain extracts and the abundance of 
neurofibrillary tangles and senile neuritic plaques. The 
%%%monoclonal%%% 

antibody XXXTauXXX.l stained insoluble XXXtauXXX on Western blots 
only 

after treatment of the nitrocellulose transfers with alkaline 
phosphatase, implying that this insoluble %%%taxi%%% is in a particular 
state of %%%phosphorylation%%%. We conclude that, in Alzheimer's 
disease, 

a fraction of X%Xtcu%%% has a modified %%%phosphorylation%%% state 
and a 

decreased solubility; these modifications may precede formation of the 
neurofibrillary tangles characteristic of Alzheimer's disease and Down's 
syndrome in adults. 
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ABNORMAL %%%PHOSPHORYLATTON%%% OF %%%TAU%%% 

UBIQUITTNATION IN 

NEUROFIBRILLARY PATHOLOGY OF ALZHEIMER DISEASE 
AUTHOR: BANCHER C; GRUNDKE-IQBAL I; IQBAL 10 FRIED V A; SMITH 

WISNIEWSKIHM 
AUTHOR ADDRESS: INSTITUTE BASIC RESEARCH, 1050 FOREST HILL 
ROAD, STATEN 

ISLAND, NY 10314, USA. 
JOURNAL: BRAIN RES 539 (1). 1991. 11-18. %%%1991%%% 
FULL JOURNAL NAME: Brain Research 
CODEN: BRREA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: On tissue sections of Alzheimer brain. 4 antibodies to 
%%%tau%%% 

immunolabel not only neurofibrillary tangles, neuritic plaques and 
neuropil threads but also the tangle-free cytoplasm of a subset of 
hippocampal and cortical neurons we believe to be at a stage of 
alteration preceding the formation of paired helical filaments (PHF). 
Pretreatment of tissue sections with alkaline phosphatase leads to an 
increase in staining intensity and in number of immunoreactive lesions 
wtth antibodies directed to an amino terminal and to a mid-region of the 
%%%tau%%% molecule. The diffuse neuronal staining could not be observed 
with any of 7 %%7omonoclonal%%% antibodies recognizing ubiquitin. We 
conclude (1) that abnormal %%%phosphorylation%%% of %%%tau%%% 
occurs 

prior to its incorporation into PHF and leads to its accumulation in the 
nerve cell body and (2) that ubiquitin is seen associated only when a 
neurofibrillary tangle is already formed. 
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CYCLIC AMP AGONISTS INDUCE THE %%%PHOSPHORYLATION%%7„ OF 
PHOSPHOLIPASE C- 

XXXTAVXXX AND OF A 76-KDA PROTEIN CO-PRECIPITATED BY 
ANTI-PHOSPHOUPASE 

C%%%TAU%%% %%%MONOaONAL%%% ANTIBODIES IN 
BALB-C-3T3 CELLS RELATIONSHIP 

TO INOSITOL PHOSPHATE FORMATION 
AUTHOR: OLASHA W N E; RHEE S G; PLEDGER W J 
AUTHOR ADDRESS: DEP. CELL BIOL, VANDERBILT UNIV SCH MED 
NASHVILLE. ' 

TENN. 37232, USA. 
JOURNAL: BlOCHm J 272 (2). 1990. 297-304. %%X\990XXX 



FULL JOURNAL NAME: Biochemical Journal 
CObEN: BIJOA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Previous studies have demonstrated enhanced 
%%%phosphorylatton%%% 

of phospholipase C-.%%%tau%%%. (PLC-.%%%tau%%%.). a key regulatory 
enzyme 1 

in phosphoinosttide metabolism, in ceils treated with platelet-derived 
growth factor (PDGF) and epidermal growth factor, both of which act via 
specific receptor tyrosine kinases. Our studies on BALB/c-3T3 cells show 
that agents that promote cellular cyclic AMP accumulation also increase 
the %%%phosphorylation%%%, specifically the serine 
%%%phosphorylation%%%, 

of this enzyme. Increased %%%phosphorylation%%% of PLC-. XXXtauXXX 
(2-3-fold) was evident within 5-10 min of addition of 
isobutylmethylxanthine (IBMX) and either cholera toxin or forskolin to 
cells, and persisted for at least 3 h. Treatment of cells with cyclic AMP 
agonists also enhanced, with similar kinetics, the %%%phosphorylation%%% 
of a 76 kDa protein co-precipitated by anti-PLC-.%%%tau%%%. 
XXXmonoc\ona\X7oX antibodies. Brief exposure of cells to cholera 
toxin/IBMX or f orskolin/IBMX decreased inositol phosphate formation 
induced by the GTP-binding protein (G-protein) activator aluminium 
fluoride by approx. 50%, but was without effect on PDGF-stimulated 
inositol phosphate formation. These findings suggest that 

PLC-.%%%tau%%% 
.. and perhaps the 76 kDa co-precipitated protein, are substrates of 
cyclic AMP-dependent protein kinase in BALB/c-3T3 cells; however the 
lack of effect of cyclic AMP elevation on PDGF-stimulated inositol ' 
phosphate formation indicates that the intrinsic activity of PLC-. 
%%%tcu%%%. is unaltered by cyclic AMP-mediated 

%%%phosphorylation%%%. 
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ALZ-50 RECOGNIZES A %%%PHOSPHORYLATED%%% EPITOPE OF 
%%%TAU%%% PROTEIN 

KOsTnc fc MASUAH E '' SAIT0H T; B * KA LIS S L; SCOBLE H; 

AUTHOR ADDRESS: DEP. NEUROSCIENCES, SCHOOL MEDICINE 
UNIVERSITY CALIFORNIA 
AT SAN DIEGO, LA JOLLA, CALIF. 92093. 
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RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT : Alz-50 is a %%%monoclonal%%% antibody that detects 
antigens 

enriched in the brain tissue of Alzheimer's disease (AD) patients 
Although Alz-50 recognizes XXXtauXXX., an identified integral 
constituent of the AD paired helical filament (PHF), the exact nature of 
the antigenic site is unknown. An immunoblot analysis demonstrated that 
the antigenic sites to Alz-50 are diminished by acid phosphatase 
treatment. Consistent with this finding, Alz-50 antigens were more 
concentrated in brain homogenates prepared with phosphatase inhibitors 
The e pi tope in .%%%tau%%%. with which Alz-50 reacts is located in the 
carboxy terminus within a 14-amino acid region from just beyond the 
microtubule-binding repeats to the carboxy terminus. An isolated 
carboxy-terminal chymotryptic peptide from bovine brain .%%%tau%%% 
.-reactive with Alz-50 was analyzed by fast-atom-bombardment mass 
spectroscopy (FAB-MS) and was found to be present as both a 
monophosphopeptide and a nonphosphorylated peptide. The 
immunohistologicai analysis has demonstrated that Alz-50 staining of 
neurofibrillary tangles (NFTs) is sensitive to acid phosphatase but not 
to alkaline phosphatase. Furthermore, Alz-50 staining of NFTs was 
effectively adsorbed by a high concentration of phosphoserine but not by 
serine or phosphothreonine. These results strongly suggest that Alz-50 
recognizes a %%%phosphoryiated%%% epitope in the carboxy terminus of 
%%%tau%%%. which has not been previously detected by using alkaline 



phosphatase. The strong Alz-50 staining in AD samples may represent 
another association between a %7 0 %phosphorylation%%7«> state and 
neurof ibrilbry lesions. As a marker of the inchoate tangle-bearing 
neuron, the characterization of the Alz-50 epitope in .%%%1au%%%. 
offers 

a partial molecular basis for the modifications that contribute to the 
assembly of PHFs. 
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PATHOLOGICAL PROTEINS %%%TAU%%% 64 AND 69 ARE 

SPECIFICALLY EXPRESSED IN THE 

SOMATODENDRITIC DOMAIN OF THE DEGENERATING CORTICAL 
NEURONS DURING 

ALZHEIMER'S DISEASE DEMONSTRATION WITH A PANEL OF 
ANTIBODIES AGAINST 

%%%TAU%%% PROTEINS 
AUTHOR: DELACOURTE A; FLAMENT S; DIBE E M; HUBLAU P; 
SABLONNIERE B; HEMON B 

; SHERRER V; DEFOSSEZ A 
AUTHOR ADDRESS: A.D.E.R.MA. UNITE INSERM 156, FAC. MED. LILLE 
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JOURNAL: ACTA NEUROPATHOL 80 (2). 1990. 111-117. %%%1990%%% 
FULL JOURNAL NAME: Acta Neuropathologica 
CODEN: ANPTA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Bundles of paired helical filaments (PHF) accumulate in the 
pyramidal neurons that degenerate during Alzheimer's disease. This 
neurofibrillary degeneration is highly correlated with clinical signs of 
dementia. During this degeneration process, %%%Tau7o%% proteins, which 

are 

the major antigenic components of PHF, are abnormally 
%%%phosphorylated%%% and two pathological isof orms named 

%%%Tau%%% 64 and 
69 are expressed. We have studied their immunobtot distribution in the 
cortical gray and white matter from different reginons of normal and 
Alzheimer brains, to determine if the degenerating process preferentially 
affects the somatodendritic or the axonal domain. Two categories of 
antibodies were used. The first category consisted of anti-human native 
7o%%Tau%%%, anti-7*7o7*Tau7o7«% proteins from different vertebrates, 

anti-PHF, 

%%%monoclona!%%% antibody Alz-50 and an anti-C terminal repeated 
region 

of %%%Tau%%%. In control brains, these antibodies strongly detected 
normal %%%Tau%%% proteins in the gray matter while %%%Tau%%% 
immunodetection was weak in the white matter. In Alzheimer brain 
cortices, each antibody detected %%%Tau%7*% 64 and 69 in gray matter 
extracts but not at all in white matter extracts. The second category of 
anti-%%%Tau%%% consisted of the anti-PHF saturated with normal brain 
protein extracts. This antiserum only probed the abnormally 
7o%7*phosphorylated7«7p7o %%7oTau7»7o7« proteins. It detected 
7.7p%Tau%%% 64 and 69 

exclusively in the cortical gray matter of Alzheimer brains. Moreover, a 
55- kDa %7»7oTau7e7e7o protein was also immu no label led, which might be an 
intermediary form between normal 7o7o%Tau%%7« and %7»%Tau7«%7. 64 
and 69. Our 

results demonstrate that %7»%Tau7«7 e % proteins are normal and major 
components of the somatodendritic domain and that %%%Tau7.7o% 
pathology, 

reflected by the presence of %%%Tau%%% 64 and 69, affects 
preferentially 
this domain during Alzheimer's disease. 
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IMMUNOCYTOCHEMICAL AND ULTRA5TRUCTURAL STUDIES OF 
PICK'S DISEASE 

AUTHOR: MURAYAMA S; MORI Hj IHARA Y; TOMONAGA M 
AUTHOR ADDRESS: DIV. NEUROPATHOL. DEP. PATHOL CB NO. 7525, 
BRINKHOUS-BULLITT BUILDING NO. 409. UNIV. N.C. 27599-7525. 
JOURNAL: ANN NEUROL 27 (4). 1990. 394-405. %%%1990%%% 
FULL JOURNAL NAME: Annals of Neurology 
CObEN: ANNED 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Cerebral cortical changes in 10 cases with Pick's disease were 
studied immunocytochemically and ultrastructurally. All cases contained 
Pick's argentophilic bodies and ballooned neurons. The antibodies against 
%%%phosphorykited%%% %%%tau%%% proteins that intensely stained all 

Pick 

bodies recognized numerous neuronal processes around Pick body-bearing 
cells and focal portions in the perikarya of ballooned neurons. 
%%%Monoclonal%%% and polyclonal anti-ubiquitin antibodies stained not 
only some Pick bodies consisted of accumulation of randomly oriented, 
approximately 15-nm straight filaments and paired twisted profiles with a 
minimal diameter of 13 nm, maximal diameter of 26 nm, and twist 
periodicity of 120 nm. These Pick body-type filaments were also observed 
in the perikarya of ballooned neurons and neuronal processes around Pick 
body-bearing cells. Our studies demonstrate, for the first time, the 
characteristic pathological feature of neuropil in Pick's disease. Pick 
body-bearing cells and ballooned neurons show unique immunocytochemicaf 
and ultrastructural properties that may be a clue to the pathogenesis of 
Pick's disease. 
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ALZHEIMER DISEASE PROTEINS A68 SHARE EPITOPES WITH 
7o7„7.TAU%7.% BUT SHOW 

DISTINCT BIOCHEMICAL PROPERTIES 
AUTHOR: KSIEZA K-REDING H; BINDER L I; YEN S-H 
AUTHOR ADDRESS: DEP. PATHOL, ALBERT EINSTEIN COLL MED., 1300 
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ABSTRACT: Alz 50, a 7o7«»7 ( rfnonoclonal7o7o7«. antibody raised against 
Alzheimer 

brain homogenate, reads with neurofibrillary tangles, 
microtubule-associated proteins 7.%%tau7a7«%, and Alzheimer brain 
proteins 

of molecular weight 70-60 kDa (A68). To study the relationship between 
A68 and normal human 7.%7otau7«%% we compared the biochemical 
properties of 

these proteins and tested the reactivity of A68 with eight antibodies 
(Alz 50, %7.7.Tau7«,7o7« 60, %7.7oTau7.7o7o-2, 7o%7„Tau%7.% 14, 
7o%7oTau7o%%-l, Ab 636.7, 

NP14, %7o7«Tau7*7 0 7 0 46) that bind to various regions of 7o7*%tau7.7«,7* 
molecule. 

On Western blots, all 7«%%tau7o%%-reactive antibodies except 
7.%7.Tau%7.%-l, 

recognized A68. Pretreatment with alkaline phosphatase was required for 
the 7o7o7.Tau%%%-l binding to A68. A68 consisted of three polypeptides 
of 

68, 64, and 60 kDa, while %%%tau%%% contained 4-6 polypeptides of 
50-65 

kDa A68 was less heterogenous than %%%tau%%% in the number of pi 
variants on two-dimensional gels. All A68 variants were more acidic (pi 
5.5-6.5) than human %%%tau%%7* (pi 6.5-8.5). Phosphatase treatment had 
only a minor effect on the pi and mobility of A68. Limited proteolysis of 
A68 with trypsin or chymotrypsin generated large fragments of 56-66 kDa 
(chymotrypsin) and 40-45 kDa (trypsin). While none of the fragments was 
recognized by Alz 50, the chymotryptic fragments were reactive with all 



the other %%%tou%%% antibodies, and the tryptic fragments were 
positive 

with five of the antibodies (%%%Tau%%% 14. %%XTcu%%%-1 Ab 636 7 
NP14, 

and %%%Tat%%% 46). The peptide maps of A68 differed from that of 
%%%tau%%% in the number and the size of the peptide fragments. The 
differences in biochemical properties of these proteins and the sharing 
multiple epitopes suggest that A68 is a modified form of %%%tau%%%. 
The 

modification in part may be due to %%%phosphoryktion%%%, although 
other 

changes rendering different isoelectrical properties and susceptibility 
to proteases need to be considered. The removal of the Alz 50 epitope by 
a cleavage of a 2-3 kba fragment which does not contain the most 
C-terminal epitope (%%%Tau%%% 46) indicates that the Alz 50 epitope is 
located at the N-tcrminal periphery of the A68 molecule. 
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IMMUNOCYTOCHEMICAL AND ULTRA STRUCTURAL STUDIES OF 
LOWER MOTOR NEURONS IN 

AMYOTROPHIC LATERAL SCLEROSIS 
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CObBU: ANNED 
RECORD TYPE: Abstract 
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ABSTRACT: Neuronal inclusions in lower motor neurons in 23 cases of 
adult-onset sporadic amyotrophic lateral sclerosis were studied 
immunocytochemically and ultrastructurally. %%7«Monoclonal%%7o and 
polyclonal antiubiquitin antibodies recognized four structures in the 
neuronal perikarya: (1) all Lewy body-like inclusions in 6 cases with a 
relatively short clinical course, (2) a small percentage of Bunina bodies 
in 4 cases with abundant Bunina bodies, (3) ill-defined structures 
closely associated with Bunina bodies (Bunina body-related structures) in 
15 cases, and (4) a focally aggregated meshwork of fine filamentous 
structures not associated with Bunina bodies in all cases. These four 
structures were not recognized by the antibodies raised against 
cytoskeletal proteins (neurofilament, tubulin, microtubule-associated 
protein 2, and %%%phosphorylated%%% %%%tau%7o%). Electron 

microscopy 

revealed Lewy body-like inclusions to be accumulations of randomly 
oriented filaments, approximately 15 run in diameter, covered by fine 
granules. Bundles of coated filaments 12 nm in diameter that sometimes 
formed Bunina body-like structures were also observed in the perikarya. 
Immunoelectron microscopy showed the reaction product with antiubiquitin 
to be on the filaments, 15 nm in diameter, of Lewy body-like inclusions. 
Our study revealed the existence of two types of filaments in lower motor 
neurons of patients with amyotrophic lateral sclerosis: (1) 
ubiquitin-positive, granule-associated filaments, approximately 15 nm in 
diameter, that form Lewy body-like inclusions; and (2) 12 nm coated 
filaments that may be a candidate for another ubiquitin-positive 
structure and possibly a precursor or Bunina bodies. These two types of 
filaments may represent early pathological changes of lower motor neurons 
in amyotrophic lateral sclerosis. 
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INCREASED MICROTUBULE ASSEMBLY IN BOVINE BRAIN TUBULIN 
LACKING THE TYPE HI 

ISOTYPE OF BETA TUBULIN 
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ABSTRACT: Tubulin, the major constituent protein of microtubules, is a 
heterodimer of .alpha and .beta subunits. Both .alpha and .beta exist 
in multiple isotypic forms. It is not clear if different isotypes perform 
different functions. In order to approach this question, we have made a 
%%%monoclonal%%% antibody specific for the .beta.m isotype of tubulin. 
This particular isotype is neuron-specific and appears to be 
%%%phosphorylated%%% near the C terminus. We have used 

immunoaffinity 

depletion chromatography to prepare tubulin lacking the .betalU 
subunit. We find that removal of the .betaHI isotype results in a 
tubulin mixture able to assemble much more rapidly than is unf ractionated 
tubulin when reconstituted with eithe of the two microtubule-associated 
proteins (MAPs), %%%tau%%% or MAP 2. Our results suggest that the 
different isotypes of tubulin differ from each other in their ability to 
polymerize into microtubules. We have also found that the anti-.betaHI 
antibody can stimulate microtubule assembly when reconstituted with 
tubulin and either %%%tau%%% or MAP 2. When reconstituted with 
tubulin 

lacking the .betalU isotype, the antibody causes the tubulin to 
polymerize into a polymer that is a microtubule in the presence of MAP 2 
and a ribbon in the presence of %%%tau%%%. 
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MOLECULAR MARKERS OF PRIMITIVE NEUROECTODERMAL TUMORS 
AND OTHER PEDIATRIC 

CENTRAL NERVOUS SYSTEM TUMORS %%%MONOCLONAL%%% 
ANTIBODIES TO NEURONAL AND 

GLIAL ANTIGENS DISTINGUISH SUBSETS OF PRIMITIVE 
NEUROECTODERMAL TUMORS 
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ABSTRACT: Seventy-one tumors of the central nervous system in children 
were 

studied immunohistiologically. Thirty-seven were classified 
histologically as PNETs, of which 35 were located in the cerebellum 
(medulloblastomas), one in the cerebrum, and one in the spinal cord. The 
34 non-PNETs included five ependymomas, seven gangliogliomas, 15 
astrocytomas, and seven tumors of other histology. We used 
%%%monocional%%% antibodies specific for neurofilament (NF) triplet 
proteins, for microtubule associated protein 2 and .7«%%tau%%%. protein 
and for glial fibrillary acidic protein (GFAP) and myelin basic protein. 
In addition, a %%%monoclonal%%% antibody to epithelial membrane 
antigen 

was applied. The presence or absence of these antigens defined four major 
groups of PNETs:l) PNETs not otherwise specified (10 cases), 2) PNETs 
with neuronal differentiation (eight cases), 3) PNETs with astrocytic 
differentiation (six cases), and 4) PNETs with both neuronal and 
astrocytic differentiation (12 cases). One case showed ependymal 
differentiation. The pattern of expression of NF isoforms in PNETs was 
reminiscent of that seen during normal mammalian development, such that 
%7*%phosphorylated%%% NF-H was only present in combination with NF-N 



end 

NF-L Among the other central nervous system tumors, all astrocytomas 
and 

gangliogliomas were positive for GF AP, and the gangliogliomas also 
expressed all NF isoforms. Three atypical teratoid tumors and two 
rhabdoid tumors showed strong positivity for epithelial membrane antigen 
and also for GFAP. We conclude that the differentiation antigens 
described here serve to distinguish PNETs from other pediatric central 
nervous system tumors and to identify subsets of PNETs. Accordingly, 
PNETs represent a heterogeneous group of pediatric brain tumors capable 
of neuronal and glial diff erentiatioa 
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AN IMMUNOHISTOCHEMICAL STUDY OF NEUROPEPTIDES AND 
NEURONAL CYTOSKELETAL 

PROTEINS IN THE NEUROEPITHELIAL COMPONENT OF A 
SPONTANEOUS MURINE OVARIAN 

TERATOMA PRIMITIVE NEUROEPITHEUUM DISPLAYS 
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NEUROPEPTIDES AND NEURON- ASSOCIATED BETA TUBULIN 
ISOTYPE 
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ABSTRACT : Approximately one thrid of the female mice of the LTXBO 
strain 

develop spontaneous ovarian teratomas. These tumors contain a large 
neuroepithelial component, which includes primitive neural structures 
resembling embryonic neural tubes (medulloeptthelial rosettes), 
ependymoblastic and ependymal rosettes, neuroblasts, mature ganglionic 
neurons, myelinated neurites, and astrocytes. The purpose of this study 
was to characterize these tumors according to the immunohistochemical 
location of some well-characterized trophic and regulatory neuropeptides 
and neurotransmitters, several neuronal-associated cytoskeletal proteins, 
and other proteins indicative of neuronal and glial differentiation. 
Medulloepithelial rosettes showed focal serotonin-like opioid 
peptide-like and .gamma.-amino butyric acid-like immunoreactivity, and 
displayed immunostaining for the neuron-associated class m 
.beta.-tubultn isotype. The mature ganglion cells were also 
immunoreactive for these markers, and, in addition, for somatostatin, 
cholecystokinin, bombesin, glucagon, vasoactive intestinal peptide, and 
neuropeptide Y. Mature ganglion cells were also immunoreactive for 
proteins associated with the neuronal cytoskeleton (including 
microtubule-associated proteins, MAP2 and %%%tau%%7„, and higher 
molecular 

weight %%%phosphorylated%%% and non-%%%phosphorylated%%% 
neurofilament 

subunits), neuron-specific enolase, and synaptophysin. Undifferentiated 
stem cells, ependymoblastic and ependymal rosettes, and astroglia all 
stained with a %%%monoclonal%%y 0 antibody that recognizes all mammalian 
.beta.- tubulin isotypes, but did not react with antibodies to 
neuronal-associated cytoskeletal proteins or neuropeptides. 
Neuropeptide-like immunoreactivity and demonstration of the class in 
.beto,-tubulin isotype indicate early neuronal commitment in neoplastic 
primitive neuroepithelium. These patterns of immunoreactivity closely 
follow those encountered in the normal neurocytogenesis of the mammalian 
and avian f orebrain, and increase the precision with which the early 
stages of progressive neuroepithelial differentiation can be analyzed in 
human embryonal tumors of the CNS. 
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ABSTRACT: Cerebrovascular amyloid is the main constituent of the 
perivascular and neuritic plaques typical of Alzheimer disease, whereas 
neurofilaments and microtubule-associated %%%tau%%% protein have been 
considered primary contributors to the formation of the characteristic 
Alzheimer tangles. Plaques and tangles and their constituents have at 
times been ascribed a role in pathogenesis of the disease. Normally, 
neurofilaments become %%%phosphorylated%%% only upon axonal entry. In 
many neurologic disorders, neurofilament %%%phosphorylation%%%, as 
detected by any of the available %%%monoclonal%%% antibodies (mAbs) to 
neurofilament %%%phosphorylated%%% epitopes is shifted from an axonal 

to 

a cell-body location. An exception is provided by Alzheimer disease, 
where tangles (which are neuronal cell-body-derived structures) exhibit 
only one %%%phosphorylated%%% epitope. However, the very presence of 
neurofilaments in tangles and plaques has been questioned because of a 
reported cross-reaction of mAbs to %%%phosphorylated%%% 
neurofilaments 

with %%%tau%%7« protein. On reinvestigating this cross-reactivity we 
found 

that four of five mAbs to %%%phosphorylated%%% neurofilaments and 
four of 

five mAbs to nonphosphorylated neurofilaments failed to react with 
%%%tau%%% protein. A fifth %%%mAb%%% (07-5) to 
%%%phosphorylated%%% 

neurofilament cross-reacted with partially denatured %%%tau%%% protein 

an affinity l/1700th of that for denatured neurofilaments; nondenatured 
%%7otau%%% protein in tissue sections did not cross-react. A fifth 
%%%mAb%%% (02-40) to nonphosphorylated neurofilament also 
cross-reacted 

weakly. In Alzheimer disease normal-appearing axons were revealed with 
all the mAbs to %%%phosphorylated%%% neurofilaments, but tangles were 
revealed with only one of them (%%%mAb%%% 07-5). %%%mAb%%% to 
%%%tau%%% 

protein did not stain or did so indistinctly. Four of five mAbs to 
nonphosphorylated neurofilaments failed to reveal axons. Upon 
dephosphorylation of tissue, staining by mAbs to %%%phosphorylated%%7 s 
neurofilaments disappeared, and axons were revealed with the 
%%%mAb%%%to 

7<.%%tau%%% protein and all mAbs to the nonphosphorylated 
neurofilaments. 

Tangles became stained with %%%tau%%% 7.%%mAb%%% and one 
%%%mAb%%% to the 

nonphosphorylated neurofilaments (%%%mAb%%% 10-1). Quantitative 
evaluation of immunocytochemical staining intensities and immunoblot 
cross-reactivity showed that neurofilaments are, indeed, constituents of 
tangles-apparentfy exceeding the concentration of %7.%tau%%% protein 
17-fold. Contribution of both conformation and primary structure to IgG 
specificity may explain the lack of any cross-reaction of mAbs to 
neurofilaments with %%%tau%%% protein in intact tissue and the 
appearance 

of cross-reaction in immunoblots where conformation specificity may be 
largely lost. The present data extend earlier findings of abnormal 
processing of neurofilaments and %%%1ou%%% protein in Alzheimer 
disease 



and, together with reported abnormal processing of cerebrovascular 
amyloid .beta_-protein, suggest that inhibition of the processing of 
multiple proteins is basic to the pathogenesis of Alzheimer disease, 
whereas formation of plaques and tangles could be mereJy the most 
striking histologic results. 
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ABSTRACT: Amino acid sequencing of a CNBr digest of the .%%%tau%%%. 
protein 

isolated from bovine brain revealed an amino acid sequence of 17 
residues, 

Pro-Gly-Leu-Lys-Gtu-Ser-Pro-Leu-Gln-Ile-Gly-Ala-Ala-Pro-Gly-Leu-Lys, 
which we call peptide I, with heterogeneity at position 11 of glycine 
(peptide la) and proline (peptide lb); peptide I showed no homology with 
the previously reported cDNA-derived mouse and human .7o7o%tau%%%. 
sequences. Antiscra raised to synthetic peptides corresponding to 
peptides la and lb labeled all the bovine .%7*7,tau%%7«.. polypeptides 
recognized by other %%%monoclonal%%% and polyclonal antibodies to 
bovine 

.%%7»tau%%%.. Anttsera to peptide lb did not label any mouse 
.%%%tau%%%. 

polypeptides; however, an anti-la antiserum labeled two of the four mouse 
.%%%tau%%%. polypeptides. Antiscra to both peptides tabeled paired 
helical filaments (PHF) as neurofibrillary tangles, plaque neurites, and 
neuropil threads in Alzheimer disease brain and PHF polypeptides on 
immunoblots. Immunostaining with anti-la antisera of PHF in tissue 
sections and PHF polypeptides, but not bovine .%%%tau%%%., on 
immunoblots 

was markedly increased when pretreated with alkaline phosphatase. These 
studies suggest that (i) the amino acid sequences of some isoforms of . 
%%%tau7o%7«. peptide might be different from that predicted from 
cDNAs, 

(ii) a .7o%%tau%%%. peptide that is absent in the predicted sequences is 
present in PHF in Alzheimer disease, and (iii) .%7o7»tau7o7o7«. in PHF is 
abnormally %%%phosphory!ated7»7«7o. 
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ABSTRACT: Since 1980. the nature of PHF has been heavily focused in 
several 

laboratories. The most unexpected observation was that PHF are insoluble 



in harsh denaturants or detergents including SDS. urea and guanidine HCl. 
This unusual insolubility of PHF made possible high grade purif ication of 
PHF, but prevented the application of analytical biochemical methods to 
the identification of the PHF components. Therefore, we took an 
immunochemical approach using specific antibodies to PHF. which were 
prepared by immunization of purified PHF. Our strategy was to search for 
soluble polypeptides reactive with antiPHF. instead of analyzing PHF 
directly. Polyclonal antibodies to PHF were found to label %%%tau%%%. a 
neuron-specific micro tubule-associated phosphoprotein. The analysis of 
PHF antisera showed that there are two populations of %%%tau%%% 
antibodies; one is reactive with both %%%phosphorylated%%% and 
nonphosphorylated forms of %%%tau%%%, the other is specific for 
%%%phosphory!ated%%% %%%tau%%%. In addition, antibodies specific 
for 

nonphosphorylated %%%tau%%% could not be detected in the PHF 
antisera 

From these observations, one of the antigenic determinants of PHF has 
been considered as %%%phosphorytated%%% %%%tau%%%. A hybridoma 
producing 

a %%%monoclonal%%% antibody to PHF (DF2) was obtained by the fusion 
of 

mouse myeloma cells and rat spleen cells immunized with PHF. DF2 was 
confirmed to specifically bind to PHF. In the blot of the soluble 
fraction of brain homogenates, DF2 labeled a small polypeptide Mr .apprx. 
5 kD, which was identified as ubiquitin by its purification and 
subsequent protein sequencing. Moreover, five ubiquitin fragments were 
identified in the PHF digest. Thus ubiquitin is a component of PHF. Two 
components, %%%tau%%7o and ubiquitin, have been identified in PHF 
immunochemical^ and protein chemically, respectively. Two lines of 
evidence suggest that PHF contain the components other than 
7o7a%tau%7o% or 

ubiquitin: first, ghost tangles (extracellular tangles) are not stained 
with antiPHF or 7.7.%tau7»7o% antibodies, although they appear to be made 
of 

PHF. Second, the staining activity of antiPHF cannot be absorbed out with 
excess amount of %%%tau%7»%. These strongly suggest that PHF contain 
as-yet-unidentified components. 
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ABSTRACT: Although much work has been directed recently towards 
unravelling 

the protein chemistry of neurofibrillary tangle (NFT) and senile plaque 
(5P) components in Alzheimer's disease, the pathogeneses of these lesions 
remains largely unknown and the problem of their relationship is 
unresolved. In particular, although paired helical filaments (PHF) have 
long been documented in SP neurites, we do not know if they are of 
pathogenetic relevance for the formation of the SP. To investigate the 
relationship between NFT and SP, we examined antigenic properties of 
proteins in SP neurites in neocortical tissues of patients with senile 
dementia of Alzheimer type, in the presence or absence of NFT in the same 
cortical area. We used two polyclonal antibodies directed against PHF and 
microtubule-associated protein (MAP)-%%%tau%%% and three 
%7»%monoclonal %%% 

antibodies (MAbs) (RT97, BF10, 147) to 7.%%phosphorylcted%%% epitopes 
of 

human neurofilament polypeptides, as well as the Gaily as silver 
impregnation method which specifically stains PHF in NFT and neurites. 



The main finding of our investigations consists in a differential pattern 
of immunoreactivity of SP neurites depending on the presence or absence 
of NFT in the neocortex. In the presence of NFT, there were numerous 
neuropil threads and SP neurites containing Gallyas-positive, as well as 
antt-PHF- and anti-%%%tau%%Vlabelled material. In the absence of NFT 
in 

the neocortex there was a striking absence of any GAllyas-posttive or 
PHF- and %%%tau%%%-immunoreactive structure in the cortical neuropil 
and 

in SP neurites, irrespective of the maturation stage of the SP. In 
contrast with these results, the number of neurites labelled by MAbs 
RT97, BF10 and 147 in SP and in the neuropil was apparently unaffected by 
the presence or absence of NFT. Amyloid in SP, remained consistently 
unstained by all antibodies of the panel as well as by the Galh/as stain. 
Our findings indicate that PHF and %%%tau%%% polypeptides are 
facultative 

components of SP neurites and suggest that the development of SP may 
occur independently of PHF pathology in neocortical neurons. 
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ABSTRACT: Cryostat-cut sections of formalin-fixed and unfixed 
hippocampus 

from 23 Guamanian Chamorros with clinically and neuropathologically 
verified amyotrophic lateral sclerosis (ALS) (8 cases) and 
parkinsonism-dementia (PD) (15 cases) and from 12 neurologically normal 
Guamanians (5 with and 7 without neurofibrillary degeneration) were 
evaluated by the immunoperoxidase technique, using %%%monoclonal%%% 
antibodies against %%%phosphorylated%%% neurofilament, human fetal 
microtubule^associated protein %%%tau%7<,%, and paired helical filaments. 
On immunostaining, all three antibodies showed intracellular tangles in 
the hippocampat neurons of patients with ALS, patients with PD, and in 
neurologically normal Guamanians with neurofibrillary pathology, but the 
correlation of immunostaining between these antibodies was not absolute. 
Extracellular or ghost tangles were immunostained only with the antibody 
against paired helical filaments. Our immunocytochemical data indicate 
that the antigenic composition of neurofibrillary tangles in Guamanian 
ALS and PD is similar to that of Alzheimer's disease, suggesting a common 
pathogenetic pathway for neurofibrillary tangle formation in these 
neurodegenerative disorders. 
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ABSTRACT: The intraneuronal accumulation of paired helical filaments in 
the 

form of neurof ibriltcry tangles is one hallmark of the brain pathology in 
Alzheimer's disease. At certain predilection sites, a small number of 
similar lesions are also present in the brains of the majority of aged 
non-demented individuals. As suggested by several studies before, these 
abnormal cytoskeletal structures contain determinants of 
microtubule-associatcd protein .%%%tau%%%. and ubiquitin. The present 
study uses a morphological classification of neurofibrillary tangles into 
different stages of maturation, as suggested by Alzheimer in 1911, and 
shows by quantitative immunocytochemistry that early stages of 
neurofibrillary degeneration contain abnormally %%%phosphorylated%%% . 
%%%tau%%%„ Immunoreactivity for the altered .%%%tau%%%. is seen not 
only 

in tangles but also in the cytoplasm of some nerve cells lacking neurons 
without tangles are present in age-matched non-demented individuals as in 
Alzheimer cases, but are absent in young controls. In contrast, 
incorporation of an epitope, recognized by a %%%monoclonal%%% antibody 
(3-39) raised to paired helical filaments, which is directed against a 
determinant residing in the 50-65 amino acid residue region of ubiquitin 
occurs late in the process of tangle maturation and is most pronounced in 
extracellular 'ghost tangles'. It is suggested that the accumulation of 
abnormally %%%phosphorylated%%% .%%%tau%%%. is one of the earliest 
cytoskeletal changes in the process of tangle formation. Exposure of 
certain ubiquitin epitopes in the pathological fibers may reflect an 
unsuccessful attempt of proteolytic degradation. 
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ABSTRACT: Light microscopic immunohistochemical investigations were 
performed on neurofibrillary tangles (NFT) in four histologically 
confirmed cases of Alzheimer's disease (AD) and in five patients with a 
progressive supranuclear palsy (PSP). The antibody panel included 
antisera to the neuronal miro tubule-associated protein, %%%tau%7o% and 

to 

isolated paired helical filaments (PHF), as well as mouse 
%%W)noclonal%%% antibodies (MAbs) to %%%phosphorylated%%% 
epitopes on 

high and medium molecular weight neurofilament subunits (RT97 and BF10, 
respectively). Paraffin sections were also impregnated with the Gallyas 
silver method, which specifically stains tangles and cortical neuropil 
threads in AD. but does not stain normal neurofilaments. All tangles in 
PSP and AD showed consistent immunostaining with antibodies to 
%%%tau%%% 

protein and isolated PHF. regardless of their localization. MAbs RT97 and 
BF10, however, did not stain or only weakly stained, subcortical tangles 
in PSP and AD. whereas most cortical NFT in AD were intensely 



immunostained. Alt tangles In PSP were as heavily impregnated with 
Gallyas as they were in AD. Furthermore there were extensive networks of 
Gdlyas-positive, %%%tau%%V and PHF-immunoreacttve neurites in 
subcortical gray areas containing NFT, and bundles of positive axons in 
white matter tracts interconnecting subcortical nuclei of PSP. Our 
studies indicate a much more extensive disruption of fibrillar proteins 
in PSP subcortical neurons than previously reported. They furthermore 
indicate o very similar antigenic profile of NFT in PSP and AD. as far as 
subcortical neurons are concerned. 
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ABSTRACT: An antigenic profile of subcortical and cortical Lewy bodies was 
determined in the presence or absence of neurofibrillary tangles in the 
same brain using antisera and %%%monoclonal%7a% antibodies to various 
cytoskeletal elements as well as to determinants not present in the 
normal cytoskeleton. The cores of many Lewy bodies were strongly reactive 
with a %%%monoclonal%%% antibody to parted helical filaments which has 
been shown to recognize ubiquitin. This antibody also stained Marinesco 
bodies in the same tissue sections. Two %%%monoclonal%%7o antibodies to 
%%%phosphorylated%%% epitopes of neurofilament proteins (SM I 31, SM 

I 

34) stained the peripheries of about 40% of all discernable Lewy bodies 
on untreated paraffin sections. Reactivity with a %%%monoclonal7o%% 
antibody to neurofilaments (SM 133) appeared only after pretreatment of 
the sections with phosphatase. Lewy bodies did not bind antibodies to 
%%%tau7o%% protein. Our results show that, as previously shown for 
neurofibrillary tangles, Lewy bodies also contain ubiquitin. The 
uncovering of neurofilament epitopes by treatment with phosphatase 
indicates that abnormal 7«7o7cphosphorylation7p7o7» of cytoskeletal 
elements 

may play a role in the pathogenesis of the Lewy body. 
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ABSTRACT: Immunological and structural analyses of neurofilament (NF) 
proteins with > 500 anti-NF %%%monoclonal%%% antibodies (mAbs) 
enumerated 

epitopes shared by NF proteins and Alzheimer neurofibrillary tangles. We 
identified the multiphosphorylation domain of the rot heaviest NF 
subunit-tandem repeats of Lys-Ser-Pro-Xaa (where Xaa is a small 
uncharged 

amino acid and serine is %%%phosphorylated%%%)-as the determinant 
recognized by 15 of the 16 mAbs from this collection of > 500 mAbs that 
detected neurofibrillary tangles. Most (11) of these 16 mAbs also 
recognized the previously characterized multiphosphorylation repeat in 
the human middle sized NF subunit. However, although these mAbs shared 
the ability to recognize NFTs, the antigen-binding domains of these 16 
mAbs represented 13 separate classes based on their differential 
recognition of 12 synthetic peptides derived from the rat heaviest NF 
subunit and the human middle-sized NF subunit multiphosphorylation sites, 
NF subunits of 10 diverse species, and normal human ,%%Xtau%%%. 
protein. 

We conclude that NFTs share highly specific immunological and structural 
properties with specific rat heaviest NF subunit and human middle-sized 
NF subunit multiphosphorylation repeats. 
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ABSTRACT: We have examined the morphology of fetal rat sympathetic 
neurons 

grown in serum-free medium in the absence of nonneuronal cells. Because 
cell density can affect phenotypic expression in vitro, the morphological 
analysis was subdivided into the study of isolated neurons (neurons whose 
somata were at least 150 .mu.m from their nearest neighbor) and of more 
highly aggregated neurons. When isolated neurons were injected with 
intracellular markers, it was found that most (797») had a single process 
emanating from their somata and that this unipolar state persisted for at 
least 8 weeks in vitro. The processes of unipolar sympathetic neurons had 
the appearance of axons in that they were thin and long, had a constant 
diameter, and were relatively unbranched. Cytochemical methods revealed 
that such processes had other axona\ characteristics: (1) they were more 
reactive with a %%%monoclonal%7o% antibody against 
7 0 7o7ophosphorylated%7o7e 

forms of the M and H neurofilament subunits than with an antibody to 
nonphosphoryiated forms of these proteins; (2) they also reacted with 
antibodies to the .%7«7otau%%%. microtubule-associated protein and to the 
7o7«7«phosphorylated%7«% forms of the H neurofilament subunit; and (3) 
they 

contained only small amounts of RNA as determiend by [3H]uridine 
autoradiography. These data indicate that neurons which normally form 
dendrites in vivo need not express this capacity in vitro and that axonal 
and dendritic growth can be dissociated under some conditions in culture. 
While most isolated neurons were unipolar, neurons in regions of high 
neuronal cell density were usually multipolar. In addition to axons, 
multipolar neurons had processes with some of the characteristics 
expected of rudimentry dendrites: they ended locally (usually within 100 
.mu.m), were often highly branched, and reacted with an antibody to 
nonphosphoryiated forms of the M and H neurofilament subunits. The 
effects of density were most prominent when neurons were within 
aggregates in which the somata were in close apposition. 
Density-dependent changes in morphology were less frequently observed 



when neuronal somata were separated by greater distances (30-100 .mu.m). 
These data indicate that the morphology of sympathetic neurons is subject 
to environmental regulation and that neuron-neuron interactions can 
promote the extension of rudimentary dendrites in vitro. 
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ABSTRACT: The sequence 

Lys-Ser-Pro-Val-Pro-Lys-Ser-Pro-Val-Glu-Glu-Lys-Gly 
repeats six times serially in the human midsized neurofilament (NF) 
protein (NF-M). To establish whether Lys-Ser-Pro-Val(Ala) is the major 
site for in vivo NF %%%phosphorylation%%%, peptides based on the human 
NF-M repeat were synthesized and chemically %%%phosphorylated%%%. 

These 

synthetic peptides were probed with 515 %%%monoclonal%%% antibodies 
(mAbs) that wereraised to, and distinguished, several differentially 
%7o%phosphorylated%%7o forms of NF proteins. Studies with 95 of those 
mAbs 

that recognized the peptides before and after chemical 
%%%phosphorylation%%% demonstrated that a highly immunogenic epitope 
shared by the peptides is present in NFs from all species tested, 
including invertebrates. This suggests the phylogenetic conservation of a 
major NF %%%phosphorylation%%% site. Lastly, a cross-reactive antigenic 
determinant shared by the petpides and the major NF 
%%%phosphoryiation%%% 

site was shown to exist in neurofibrillary tangles of patients with 
Alzheimer disease as well as in two neuron-specific 
microtubule-associated proteins (MAPs).sbd.i.e., MAP2 and 7.%%tau%%%. 
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ABSTRACT: Perikaryal collections of intermediate filaments have been 
described in the anterior horn motoneurons of patients with amyotrophic 
lateral sclerosis (ALS), but these inclusions have generally been 
considered rare and mainly associated with the familial form of ALS. 



Using the %%%mcnoelonoJ%%% antibody NF2F11, which recognizes 
%%%phosphorytated%%% neurofilament epitopes, we showed that focal 
collections of neurofilaments in anterior horn motoneurons were a 
characteristic finding in sporadic as well as in familial ALS; they were 
present in seven of nine ALS patients, but in none of nine control spinal 
cords. These neuro filamentous collections are not cross-reactive with 
antibodies directed against paired helical filaments anbd the microtubule 
associated protein %%%tau%%%. In addition, diffuse staining for 
%%%phosphorylated%%% neurofilament epitopes in chromatolytic anterior 
horn perikarya was significantly more frequent in ALS patients than in 
controls. 
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ABSTRACT: The %%%monoclonal%%% antibody, %%%Tau%%%-l, which had 
previously 

been used to localize %%%tau%%% to the axonal compartment in brain has 
been reutilized for light and electron microscopic immunohistochemistry 
following phosphatase treatment of tissue. We report here that a 
signf iciant quantity of %%%tau%%% in the central nervous system is 
%%7.phosphorylated%%% in situ at or near the %%%Tau%%%-l epitope, 
preventing the binding of the %%%Tau%%%-l antibody. Upon removal of 
this/these phosphate group(s), however, %%%Tau%%%-l was observed in 
the 

somatodendritic compartment of neurons as well as in axons. Furthermore, 
intense staining was also observed in astrocytes and in perineuronal 
glial cells. This immunoreactivity was present along the lengths of 
microtubules and on ribosomes (polysomes). Treatment of immunoblots of 
extracts of whole cerebral cortex with phosphatase confirmed the 
immunohistochemical results in that a 50-65% increase in %%%Tau%7o%-l 
binding to the %%%tau%%% region of the blot was noted. Moreover, a 
novel 

%%%monoclonal%%% antibody, %%%Tau%%%-2, was also used in these 
experiments. This antibody binds only to %%%tau%%% and localizes along 
microtubules in axons, somata, dendrites, and astrocytes and on ribosomes 
(polysomes) without phosphatase pretreatment. 
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ABSTRACT: The %%%phosphorytation%%% state of human and bovine spinal 
cord 



neurofilaments (NF) was studied by direct phosphate analysis and 
carbocyanine dye ("Stains-aii*} binding to NF polypeptides resolved on 
SDS-poh/acrybmide gels, flectrophoreticalh/ purified NF-H (200 kDa), 
NF-M (160 kDa). and NF-L (68 kDo) of human origin contained 24, 18, and 4 
mol phosphate/mol protein, whereas bovine NF contained 53, 23, and 5 mol 
phosphate/mol protein, respectively. Incubation of NF preparations with 
E. coli alkaline phosphatase removed about 55% of the phosphate from 
NF-H, about 30% of the phosphate from both human and bovine NF-M, but 
did 

not change the phosphate content of NF-L This treatment also inhibited 
or substantially reduced the binding of elcctroblotted NF-H and NF-M to 2 
anti-NF %%%monoclonal%%% antibodies known to recognize 
%%%phosphorylated%%% sites on projection side arms. "Stainsall* was 
found 

to be a very sensitive probe for detection of %%%phosphoryiated7Q%% 
cytoskeletal proteins. Without the phosphatase treatment, NF and other 
phosphoproteins, MAPI, MAP2, tubulin, and %%%tau%%%, all bound the 
carbocyanine dye on SDS gels, forming blue dye-protein complexes. 
Measured densitometricalh/ at 615 nm, the staining intensity (relative 
units/mol protein) was 9, 9, and 3 for human and 10, 13, and 6 for bovine 
NF-H, NF-M, and NF-L, respectively. NF-H bound the dye less efficiently 
than was expected from its phosphate content. After phosphatase 
treatment, NF-H, with half of its phosphate residues remaining, no longer 
formed blue complex with "Stains-all", the staining intensity of NF-M 
decreased by 20-40%. and the staining of NF-L was not changed. The 
results of dye binding, phosphate analysis, and immunostaining showed 
that there are at least 2 sets of phosphate groups in mammalian NF, which 
react differently with the phosphatase. 
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ABSTRACT: The antigenic profile of neurofibrillary tangles (NFT) in 
Alzheimer's disease (AD), senile dementia of Alzheimer type (SDAT), 
progressive supranuclear palsy (PSP) and in non-demented aged humans was 
investigated by light and electron microscopic immunocytochemistry using 
antiserc and %%%monoclonal%%% antibodies to tubulin, 
microtobule-associated proteins (MAPI, MAP2 and %%%tau%%%), 

neurofilament 

proteins and determinants unique to Alzheimer paired helical filaments 
(PHF). Antibodies to %%%tau%%% proteins labeled NFT in all cases 
investigated (AD. SDAT, PSP and non-demented aged humans). However, 
one 

%%%monoc!onal%%% antibody to PHF recognized numerous tangles in 
AD/SDAT, 

but only a small minority of the PSP tangles. Antibodies to tubulin. 
MAPI, MAP2 and neurofilament proteins did not selectively stain NFT. 
Whereas pretreatment of sections with phosphatase was required for the 
detection of tangles with %%%Tau%%%-l %%%monoclonal%%% antibody, 
digestion of sections with either phosphatase or pro nose had no 
significant effect on the staining pattern obtained with the other 
antibodies. Our studies show that, as previously described for AD/SDAT, 
%%%phosphorylated%%% %%%tau%%% polypeptides are also a major 
antigenic 

determinant of tangles in PSP, indicating that tangle formation may 
follow a common pathogenetic pathway in neurofibrillary degenerations. 
There is, however at least one epitope in AD/SDAT tangles which seems to 
be absent on, or at least inaccessible in the 15-nm straight fibrils of 
PSP. 
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ABSTRACT: A %%%monoclonal%%% antibody, raised against extracts from 

Alzheimer brain, that recognizes a %%%phosphorylated%%% epitope in 
high 

molecular weight neurofilament proteins and %%%tau%%% proteins also 
immuno stains Alzheimer neurofibrillary tangles, neurites in senile 
plaques and granulovacuolar degeneration. This result suggests that 
granulovacuolar degeneration may contain %%%phosphorylated%%% 
proteins, 

possibly due to autophagy of %%%phosphorylated%%% perikaryal proteins 
that appear to be increased in Alzheimer's disease. 
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ABSTRACT: Neurofibrillary tangles and senile plaques are the principal 
pathological features of Alzheimer disease. Neurofibrillary tangles and 
the neurites of senile plaques contain paired helical filaments (PHF) 
that consist of two 10-nm filaments twisted into a double helix. The 
precursor proteins of PHF are not fully known. To identify these 
precursors, numerous immunochemical studies have been carried out during 
the past decade. Two apparently conflicting results have been reported, 
(i) Some, but not all, %%Xmonoclonal%%% antibodies to neurofilaments 
stained neurofibrillary tangle, (ii) Polyclonal antibodies prepared to 
PHF purified in NaDodS04 because of their unusual insolubility did not 
recognize normal proteins, including neurofilaments, on eJectrophoretic 
transfer blots of human brain homogenates. These results have been 
confirmed in several laboratories, including by the use of electron 
microscopic labeling. Recently, we reported that polyclonal PHF 
antibodies include antibodies to %%%tau%%% proteins, a family of 
heat-stable micro tubule-associated phosphoproteins. and that antibodies 
to %%%tau%%% stain Alzheimer neurofibrillary tangles. Those 
%%%monoclonal%%% neurofilament antibodies that recognize tangles are 
reported to be directed against %%%phosphorylated7o%% epitopes. These 
facts prompted us to reexamine certain neurofilament 

%%%monoclonal %%% 

antibodies that stain neurofibrillary tangles. All %%%monoclonal%%% 
neurofilament antibodies that stain tangles that we examined, including 
those initially reported, reacted with %%%tau%%% proteins. Our results 
suggest that these antibodies react with %%%phosphorylated%7o% 
%%%tau%%% 

proteins in PHF, not neurofilament proteins, highlighting the problem of 
using antibodies to %%%phosphorylated%%% protein epitopes in 
immunochemical studies. Independent evidence for the presence of 
neurofilament proteins in human paired helical filaments is now required. 
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ABSTRACT: Two 7 0 %%monoclonal%%% antibodies that recognize 
Alzheimer's 

neurofibrillary tangles (ANTs), AD10 and AB18, have been characterized 
by 

immunoblotting against human and calf spinal cord neurofilament (NF) and 
calf brain microtubule preparations. Both antibodies bind to the 
200-kilodalton (kd) (NF-H) and 160-kd (NF-M) but not to the 68-kd (NF-L) 
NF triplet proteins. They also bind to high-molecutar-weight 
microtubule-associated proteins (MAPs) and .%%%tau%%%..AD10 
immunostains 

MAP2 and MAPI families, whereas AB18 stains mainly MAPI bands. 
Preincubation of intact filament preparation or nitrocellulose strips 
containing electroblotted NF proteins with Escherichia coli alkaline 
phosphatase completely blocks AD10 binding and partially blocks binding 
of AB18. These results suggest that the determinants recognized by these 
antibodies are %%%phosphorylated%%%. Immunoblotting of peptide 
fragments 

generated by limited proteolysis of NF proteins with .alpha-chymotrypsin 



and Staphylococcus aureus V8 protease shows that the localization of the 
antigenic determinants to AD10 and AB18 in NF-H is .apprx. 100 and 60 kd, 
respectively, away from the ccrboxy terminal, a region previously shown 
to form the NF projection side arm. In NF-M, the antigenic determinants 
to both antibodies are located also in the projection side arm. in a 
60- kd polypeptide adjacent to the .alpha-helical filament core. The 
results show that ANTs contain at least two %%%phosphoryktted%%% 
antigenic sites that are present in NF and f^APs. a finding suggesting 
that ANTs may be composed of proteins or their fragments with epitopes 
shared by cytoskeletal proteins. 
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ABSTRACT: We have studied the heterogeneity of the 

microtubule-associated . 
%%%tau%%%. proteins using .%%%tau%7«%.-specif ic antibodies and 
two-dimensional electrophoresis. Both %%%monoclonal%%% and polyclonal 
antibodies to .%%%tau%%%. proteins recognize five bands in cow brain 
microtubule proteins run on sodium dodecyl sulfate (SDS)-polyacrylamide 
gels, with apparent molecular weights between 56,000 and 66,000. 
Immunoblots of cow brain microtubules separated on two-dimensional gels, 
using nonequilibrium pH gradient electrophoresis in the first dimension 
and SDS-gel electrophoresis in the second, reveal that > 30 isoforms of . 
%%7otau%%%. exist. The .7«%7otau7o7»7». proteins vary in pi from 6.5 to 

8.5. 

with the higher-molecular weight forms being more acidic. The 
microheterogeneity of .%7o%tau%7»7«.. is not induced by cycling of 
microtubules, because two-dimensional immunoblots of .%7*%tau%%%. from 
total brain are almost identical to those of .%%%tau7o%%. from cycled 
tubules. Adult rat brain .%7.7otau7«7«7Q., which appears as three doublet 
bands on SDS gels, also exhibits considerable isoelectric heterogeneity, 
as does ,7o7o7«tau7.7»%. from 7-day-old rats, which appears as only one band 
on SDS gels. After dephosphorylation of cow brain .%%7.tau7«7 0 7o. with 
alkaline phosphatase, the highest-molecular- weight band disappears on 
SDS 

gels. On two-dimensional gels, the number of .7o%%tau%7*%. variants 
decreases by more than half after dephosphorylation, and the more basic 
species increase greatly in intensity. Preliminary experiments with . 
%%%tau%%%. labeled in vivo with 32P04 also indicate that the more acidic 
.%7«7otau%7o7o. proteins are the more highly %%%phosphorylated7o%7o 
forms. 

Thus, isoelectric heterogeneity of .%7.7«tau%%%. proteins exists at all 
ages and is due, at least in part, to differences in the state of 
7*7o%phosphorylation%%% of .%7o7«,tau7o7»7o. isoforms. 
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ABSTRACT: Brains obtained within 2-4 hours post mortem and 
histopathoiogically confirmed for Alzheimer's disease and non-Alzheimer 
brains from age-matched controls were examined for in-vitro assembly of 
microtubules and neurofilaments. Microtubule assembly was observed only 
in control but not in Alzheimer brains, and neurofilaments were obained 
from both types of brain. The microtubule-associated protein 

%%%tau%%%. 

which stimulates assembly for microtubules from tubulin, was abnormally 
%%%phosphorylated7o%% in Alzheimer but not in control brain microtubule 
preparations. Alzheimer brains did not show the presence of any inhibitor 
of microtubule assembly or any abnormality of tubulin. DEAE-dextran, a 
polycation which mimics %%7otau%%% in stimulating microtubule assembly, 
induced the assembly of microtubules in Alzheimer brain. Tubulin from 
both normal and Alzheimer brains was labelled on western blots by a 
7.%7«monoclonal%%% antibody to the tyrosinylated carboxy-terminal 
epitope 

of .alpha, tubulin. These studies suggest that in Alzheimer's disease 
tubulin can be assembled into brain microtubules, but the process is 
defective, probably because of abnormal 7o7o%phosphorylction%7o7* of 
7 8 7«%tau%%%. This post-translational alteration of %7.%tau%7o7<, miqht be 
the 3 
cause of the neurofibrillary abnormality in Alzheimer's disease. 
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LANGUAGE: ENGLISH 

ABSTRACT: A %XXmonoclonaJ%%% antibody to the microtubule-associated 
protein 

XXXtmXXX (%XXtwXXX) labeled some neurofibrillary tangles and 
plaque 

neurites. the two major locations of paired-helical filaments (PHF), in 
Alzheimer disease brain. The antibody also labeled isolated PHF that had 
been repeatedly washed with NaDodS04. Dephosphorytation of the tissue 
sections with alkaline phosphatase prior to immunolabeiing dramatically 
increased the number of tangles and plaques recognized by the antibody. 
The plaque core amyloid was not stained in either dephosphorylated or 
nondephosphorylated tissue sections. On immunoblots PHF polypeptides 
were 

labeled readily only when dephosphorylated. In contrast, a commercially 
available %%%monoclonal%%% antibody to a %%%phosphorylated%XX 
epitope of 

neurofilaments that labeled the tangles and the plaque neurites in tissue 
did not label any PHF polypeptides on immunoblots. The PHF polypeptides 
labeled with the %%%monoclonal%%% antibody to .XXXtcuXXX.. 
electrophoreses with those polypeptides recognized by antibodies to 
isolated PHF. The antibody to .%%%tau%%%.-labeled microtubules from 
normal human brains assembled in vitro but identically treated Alzheimer 
brain preparations had to be dephosphorylated to be completely recognized 
by this antibody. These findings suggest that .%7„%tau%%%. in Alzheimer 
brain is an abnormally %%%phosphorytated%%% protein component of PHF. 
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Abstract: Several methods for the in vitro assembly of microtubules from 
postmortem human brain were compared for the purpose of obtaining 
microtubule preparations that best retained their 
microtubule-associated proteins. The polymerized microtubules from the 
preparations were examined by negative staining and electron microscopy 
and shown to consist of well-formed microtubules with varying amounts 
of abnormal assembly products that differed between methods. The 
microtubule protein was analyzed by SDS-polyacrylamide gel 
electrophoresis, quantitative densitometry, as well as trans-blotted 
onto membranes which were reacted with %%y*monoclonal%%7«, antibodies 

to 

tubulin subunits and microtubule-associated proteins. All the 
preparations were found to contain both the alpha- and beta-tubulin 
subunits with quantitative differences, but they varied most, both 
quantitatively and qualitatively, in their content of 
microtubule-associated proteins. The optimal method for the assembly of 
soluble tubulin from postmortem human brain cytosol into intact 
microtubules which specifically retained most of their MAPs, especially 
^%%%tau%%%, employed 4 M glycerol assembly buffer in the presence of 

muM taxol and 1 mM GTP. The isolation methods were used to compare 
young and aged brains, and there were fewer microtubule-associated 
proteins, especially 7.%%tau7.%7«, associated with the microtubules in 
advanced age, in all preparations. 
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Abstract: Antibodies to multiple epitopes spanning the length of the 

%%%tau%%% molecule were used to study Alzheimer neurofibrillary 
tangles 

(NFT) using immunocytochemical methods and several different methods 

of 

fixation and tissue processing, including staining of vibratome 
sections, hydrated autoelaving of paraffin sections and 
immunofluorescence of NFT isolated from fresh brain tissue. Smears and 
sections were pretreated with trypsin and/or phosphatase to further 
characterize antibody binding. In tissue fixed briefly in 
periodate-lysine-paraf ormaldehyde, %%%tau%%% immunoreactivity was 
detected in astrocytes, but only a few %%%tau%%% epitopes were 
detected 

in NFT with this fixation method. In contrast, all %%%tau%%7» epitopes 
were detected in NFT in tissue fixed in formaldehyde for prolonged 
periods of time. In the hippocampus, the number of NFT detected in the 
dentate fascia was in proportion to the duration of dementia, as we 
previously noted. Dentate fascia NFT were intracellular (i-NFT) and 
were reactive with antibodies recognizing epitopes in both the carboxy- 
and ami no-terminal regions of %%%tau7o%%, but not the 
microtubule-binding domain of %7«%tau%%%, suggesting that 
microtubule-binding domain epitopes are hidden in i-NFT. In contrast, 
NFT in the subiculum and layer H of the parahippocampal cortex were 
mostly extracellular (e-NFT), especially in severe cases of long 
duration. e-NFT were immunoreactive with antibodies to the 
microtubule-binding domain, but only weakly reactive with antibodies to 
carboxy- or ami no-terminal epitopes, suggesting that e-NFT may contain 
fragments of %%%tau%%%. In both isolated NFT and NFT in sections, 
ami no- terminal epitopes, including the Alz-50 epitope, were sensitive 
to trypsin proteolysis, which suggests that the lack of staining of 
e-NFT by antibodies to the amino- terminal regions of %%%tau7«%% is due 
to proteolysis. Antibodies reactive with amino- terminal epitopes also 
stained fewer NFT following hydrated autoelaving, while those reacting 
with the carboxy half of 7o%%tau7o7o7o stained more NFT after hydrated 
autoelaving. Thus, although carboxy-terminal regions are not detected 
in e-NFT, they are probably masked, rather than proteolytically 
cleaved, since they can be revealed by hydrated autoelaving. Finally, 
phosphatase treatment of isolated NFT revealed enhanced immunostaining 
not only with %%%Tau%%%-l, as in previous studies demonstrating 
abnormal %%7»phosphorylation7o7o% of 7«%%tau%7*% proteins in NFT, but 
also 

with an antibody to exon 2, which reveals yet another 
7.7«%phosphorylation%7o7« site in %%%tau7«%% of NFT. 
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Abstract: Immunohistochemical studies were carried out on the new type of 
cerebral cortical astrocytic inclusions recently discovered in a 
20-year-old patient with maldeveloped brain and micropolygyria. The 
inclusions appeared as eosinophilic structures (hematoxylin and eosin 
stain) and did not exhibit argyrophilia (modified Bielschowsky method). 
The inclusions were strongly stained by the antibody against S-100 
protein (S 100) and to a lesser extent by the antibody to 
microtubule-associated protein IB (MAP IB). In contrast to Rosenthal 
fibers, the astrocytic inclusions did not react with antibodies to 
alpha-B-crystallin, glial fibrillary acidic protein and ubiquitin. No 
positive reactions were obtained with antibodies against heat-shock 
protein 27 (HSP 27), HSP 72, actin, vimentin, desmin, cytokeratin, 
myelin basic protein, beta-tubulin, MAP 2, %%%tau%%% protein, paired 
helical filament, %%%phospharylated%%% neurofilament protein (NFP), 
nonphosphorylated NFP, synaptophysin, cathepsin D, 
alpha-l-antichymotrypsin, alpha- 1-antitrypsin and basic fibroblast 
growth factor. By immunoelectron microscopy, the products of the 
reaction with the anti-S 100 antibody appeared as heterogeneous 
granular deposits and with the antibody to MAP IB they were randomly 
scattered throughout the astrocytic inclusions. Our results demonstrate 
that the immunohistochemical profile of the recently described 
inclusions differs from that of Rosenthal fibers. Whether the novel 
inclusions are involved in congenital astrocyte dysfunction and 
cerebral malformation remains to be established. 
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Abstract: Transplantation of embryonic CNS regions into the PNS provides 
an 

opportunity to study temporal and spatial changes in the cytoskeleton 
that are associated with aging and neurodegenerative diseases. In this 
study, the fetal septum was transplanted alone or with the hippocampus 
into the sciatic nerves of young adult rats to determine whether the 
proper central neural target could prevent the expression of abnormal 
cytoskeletal changes. The substantia nigra, a nontarget area of the 
septum, served as control co-grafts. After 1, 3, 6, 12, and 18 months 
of survival, the grafts were examined by immunocytochemistry with 
antibodies to 7.%7«phosphorylated%%% and nonphosphorylated 
neurofilaments, microtubule-associated proteins (MAPs). and glial 
fibrillary acidic protein (GFAP). 

Sub populations of neurons in the septal transplants expressed CAT 
and the NGF receptor (192-IgG). Long-term (12-18 months) expression of 
these two markers was only observed when the septum was combined with 
the hippocampus. 

Although isolated single grafts of septum survived within the PNS 



substratum, significant neuronal loss, extensive graft shrinkage, and 
aberrant cytoskeletal imffiunoreactivity were prominent in the long-term 
group. Changes that reflected an aging process included the ectopic 
expression of %%%phosphorylated%%% neurofilaments in neuronal 
perikarya, swollen axons, and a loss of MAP2 immunoreactivity that 
paralleled dendrite regression. In addition, abnormal "curly* fibers in 
the neuropil were also immuno labeled with an antibody directed against 
%%%tau%%% (5E2). Introduction of hippocampal co-grafts increased the 
final size of the septal transplants and prevented the cytoskeletal 
changes that accompanied the degeneration in the single septal grafts. 
The degree of 6FAP immunostaining in the septum corresponded with 
advancing graft age and was minimized when grafted with the hippocampal 
formation. When the septum was combined with the substantia nigra, the 
grafts also underwent shrinkage and no protective influence from 
aberrant cytoskeletal staining was observed. 

These experiments exemplify the importance of an appropriate CNS 
neural target on the maintenance of long-term cholinergic neuron 
survival and normal morphology at the cytoskeletal level and illustrate 
the usefulness of these CNS-PN5 constructs to examine conditions that 
influence the cytoskeleton. 
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Abstract: Characterization of eleven %%%monoclonal%%% antibodies 

(MAbs), 

raised to isolated sodium dodecyl sulfate (SDSMreated Alzheimer's 
neurofibrillary tangles (ANT), has revealed the presence of at least 
two different epitopes. MAbs were tested for reactivity to ubiquitin 
and paired helical filaments (PHF) isolated by three different 
procedures. The effect of protease and/or alkaline phosphatase 
pretreatment on the reactivity of the MAbs with isolated PHF was also 



examined All MAbs that bad reacted strongly in the EUSA with 
sonicated 

SDS-treated ANT also immune decorated isolated PHF to varying 
degrees. 

Two MAbs exhibited a high reactivity to PHF: 3-39 and 5-25. 
%%%MAbX%% 

3-39 was found to recognize a protease sensitive epitope. In contrast 
%%%MAbX%% 5-25 was found to consistently decorate isolated PHF in 

all 

preparations and exhibited a strong reactivity to ubiquitin, and the 
epitope in isolated PHF was not protease sensitive. Thus structural PHF 
after protease treatment and detergent treatment contain an antigenic 
site that is present in ubiquitin. 
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Abstract; The most characteristic cellular change in Alzheimer's disease is 
the accumulation of aberrant filaments, the paired helical filaments 
(PHF), in the affected neurons. There is growing evidence from a number 
of laboratories that dementia correlates better with the accumulation 
of PHF than of the extracellular amyloid, the second major lesion of 
Alzheimer's disease. PHF are both morphologically and biochemically 
unlike any of the normal neurofibrils. The major polypeptides in 
isolated PHF are microtubule-associated protein %%%tau%%7«. 

%%7oTau%%% in 

PHF is %%%phosphorylated%%% differently from %%%tau%%% in 
microtubules. 

This abnormal %%%phosphorylation7*%% of %%7«tau7o7.7» in PHF occurs 

at 

several sites. The accumulation of abnormally %%%phosphorylated7»%7« 
7»%7otau%7 9 7o in the affected neurons in Alzheimer's disease brain 
precedes 

both the formation and the ubiquitination of the neurofibrillary 
tangles. In Alzheimer's disease brain, tubulin is assembly competent, 
but the in vitro assembly of microtubules is not observed. In vitro, 
the phosphate groups in PHF are less accessible than those of 
7.%%tau%%7« 

to alkaline phosphatase. The in vitro dephosphorylated PHF polypeptides 
stimulate microtubule assembly from bovine tubulin. It is hypothesized 
that a defect in the protein %%%phosphorylation%%7*/dephosphorylation 
system is one of the earliest events in the cytoskeletal pathology in 
Alzheimer's disease. Production of nonfunctional 7*%%tau7«%7» by its 
7«7«%phosphorylation%%% and its polymerization into PHF most probably 
contributes to a microtubule assembly defect, and consequently, to a 
compromise in both axoplasmic flow and neuronal functioa 
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A ROD-LIKE 
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N15 (MAY 25), P 



10737-10742 

Language: ENGLISH Document Type: ARTICLE 

Abstract: We have developed a procedure to isolate the 
microtubule-assoriated protein 2c (MAP2c). o juvenile form of MAP2 
occurring in mammalian brain. The shape, size, self -association, and 
antibody interactions of MAP2c were studied. Monomeric MAP2c is an 
elongated molecule with a length approximately 48 nm, considerably 
shorter than the higher molecular weight forms MAP2a or b of adult 
brain. Two %%%monoclonal%%% antibodies whose epitopes are near the N 

or 

C terminus, respectively, are located close to the opposite ends of the 
MAP2c rods. This places constraints on the types of internal folding of 
the molecule. 

MAP2c self -associates into dimers and fibrous aggregates. The 
dimers are predominantly antiparallel and nearly in register, as judged 
by antibody labeling. 
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Title: DETERGENT-INSOLUBLE CORTICAL LEWY BODY FIBRILS SHARE 

EPITOPES WITH 

NEUROFILAMENT AND %%%TAU%%% 
Authors): POLLANEN MS; BERGERON C; WEYER L 
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Language: ENGLISH Document Type: NOTE 

Abstract: Lewy bodies are cytoskeletal inclusions associated with neuronal 
injury and death in idiopathic Parkinson's disease and other 
neurodegenerative disorders. The chemical composition of the 8-10-nm 
fibrils of the Lewy body is unknown, although they are related to both 
normal cytoskeletal elements and paired helical filaments of Alzheimer 
neurofibrillary tangles. From the Lewy body-rich cerebral cortex of 
patients with diffuse Lewy body disease we have isolated intact Lewy 
bodies using a high salt buf f er/nonionic detergent gradient 
centrifugation procedure and extracted the constitutive fibrils with 
urea and sodium dodecyl sulfate. Urea/detergent-resistant Lewy body 
fibrils were solubilized with formic acid and found to contain a single 
protein band of 68 kDa, which was not found in identically prepared 
normal brain homogenates. The Lewy body derived-polypeptide was 
recognized on immunoblots by a polyclonal antibody that reacted with 
both the 68-kDa neurofilament subunit and the microtubule-associated 
protein %%%tau%%%. The 68-kDa Lewy body protein was not labeled by 
the 

%%7omonoclonal%7o% antibody %%%tau%%%-l despite prior in vitro 
enzymatic 

dephosphorylation. We conclude that the detergent-insoluble component 
of the cortical Lewy body fibril shares epitopes with neurofilament and 
%%%tau%%% and may be a posttranslotionally modified derivative of 
either neurofilament or %%%tau%%% with substantially altered 
biochemical and immunologic properties. 
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(APR), P1510-1516 

Language: ENGLISH Document Type: ARTICLE 

Abstract: A microtubule-associated protein (MAP) with a molecular mass of 
72-kDa that was purified from porcine brain by using its property of 
heat stability in a low pH buffer was characterized. Low-angle rotary 
shadowing revealed that the 72-kDa protein was a rodlike protein 
approximately 55-75 nm long. The 72-kDa protein bound to microtubules 
polymerized from phosphocellulose column-purified tubulin (PC-tubulin) 
with taxol and promoted the polymerization of PC-tubulin in the absence 
of taxol. Microtubules polymerized by the 72-kDa protein showed a 
tendency to form bundles of several microtubules. Quick-freeze, 
deep-etch electron microscopy revealed that the 72-kDa protein formed 
short crossbridges between microtubules. We performed peptide 

mapping 

to analyze the relationship of the 72-kDa protein to other heatstable 
MAPs, and the results showed some resemblance of the 72-kDa protein to 
MAP2. Cross-reactivity with a %X%monoclonaI%%% anti-MAP2 antibody 
further suggested that the 72-kDa protein and MAP2 are immunologically 
related. To study the relationship between the 72-kDa protein and 
MAP2C, a smaller molecular form of MAP2 identified in juvenile rat 
brain, we prepared the 72-kDa protein from rat brain by the same 
method 

as that used for porcine brain. The fact that the 72-kDa protein from 
juvenile rat brain was also stained with our %%%monoclonal%%% 
anti-MAP2 

antibody also suggested that the 72-kDa protein is an MAPZC homologue 
of the porcine brain. 
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Journal: JOURNAL OF NEUROCHEMISTRY, %%%1992%%% V58 N3 
(MAR), P960-966 

Language: ENGLISH Document Type: ARTICLE 
Abstract: We have determined the epitope for %%%Tau%%% 2, a 
%%%monoclonal%%% antibody that intensely stained tangles, plaque 
neurites, and curly fibers in the tissue section, and strongly labeled 
bovine %%7otau%%%, but only very weakly labeled human VMtauVM on 
the 

blot. The epitope has been localized to Ala95 through Alal08 of bovine 
%%%tau%%%. SerlOl is critical for %%%Tau%%% 2 reactivities; the 
replacement of Ser by Pro, which is found in rat, mouse, and human 
%%%tau%%%. brings about very weak %%%Tau%%% 2 reactivities. The 
strong 

%%%Tau%%% 2 staining of tangles and its effective absorption with a 
synthetic Ser peptide (Ala95 through AlalOS) suggest that the 
%%%tau%%% 

in paired helical filaments takes a Ser conformation, rather than a Pro 
conformation, in its amino- terminal portion. 
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Title: COMMON EPITOPES OF HUMAN AND MURINE MALLORY BODIES 

AND LEWY BODIES 

AS REVEALED 8Y A NEUROFILAMENT ANTIBODY 
Author^): PREISEGGER KH ZATLOUKAL K; SPUREJ G; RIEGEUMEGG D; 
DENKH 
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Journal: LABORATORY INVESTIGATION. %%%1992%%% V66 N2 (FEB) 
P193-199 

Language: ENGLISH Document Type: ARTICLE 
Abstract: The antibody SMI 31, which is directed against a 
%%fcphasphory!ated%%% epitope, associated with neurofilaments and 
recognizes Lewy bodies in brains of patients with Parkinson's disease 
(Bancher C, Lassmann H, Budka H, JeJIinger K, Grundgke-Iqbal I, Iqbal 
K, Wiche G, SeiteJberger F, Wisniewski H: J Neuropathol Exp Neurol 
1:81, 1989), decorated in immunofluorescence microscopy Mallory bodies 
(MBs) present in livers of mice chronically treated with griseof ulvin 
and 3 ( 5-diethoxycarbonyl-l,4-dihydrocolIidine. In immunoblots it 
recognized very acidic MB components in a molecular weight range 
between 55 and 69.5 kilodaltons in addition to poorly soluble high 
molecular weight material. Moreover, an antibody to %%%tau%%% 
protein 

showed similar reactivities in immunofluorescence microscopy and 
immunoblotting experiments. Both antibodies also stained MBs in human 
liver with alcoholic hepatitis. These observations support and extend 
earlier findings which indicate that several intermediate 
filament-related cellular inclusion bodies, including MBs, share a 
variety of morphologic, structural and antigenic features. They also 
suggest the involvement of %%%tau%%7«> or 7o%%tau%%%-tike proteins in 
MB 
formation. 
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DEGENERATION WITH NEURONAL ACHROMASIA 
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(JAN-FEB),P28-35 

Language: ENGLISH Document Type: ARTICLE 

Abstract: We studied the immunocytochemical characteristics of the 
ballooned neurons (BN) in three patients with cortical degeneration 
with neuronal achromasia (CDNA) using antibodies to 
%%%phosphorylated%%% neurofilaments (PNF), %%%tau%%%, Alz-50, 
ubiquitin, beta (A4) amyloid, and glial fibrillary acidic protein. All 
BN exhibited intense perikarya! staining for PNF protein. Most BN and 
some normal-appearing neurons also stained for ubiquitin and Alz-50, 
The BN did not immunostain for %%%tau%%7. protein, and none of the 

cases 

had %%%tau%%%-reactive neocortical neurofibrillary tangles or Pick 
bodies. One case had occasional senile plaques that stained for beta 
amyloid; no case had amyloid angiopathy. Our findings suggest that the 
pathophysiologic basis of the cortical degeneration in CDNA involves an 
alteration of neuronal cytoskeletal metabolism affecting neurofilament 
and possibly microtubules proteins in conjunction with activation of 
the ubiquitin proteolytic system. 
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Journal: JOURNAL OF BIOLOGICAL CHEMISTRY, %%%1992%%% V267 
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Language: ENGLISH Document Type: ARTICLE 

Abstract: %%%Tau%%% (%%%tau%%%) is a major constituent of paired 

helical 

filaments (PHF) found in Alzheimer's disease. The current study 
examines the possibility that the distinct properties of PHF-associated 
%%%tau%%%-proteins (%%%tau%%%(PHF)) result from 

post-translational 
modifications of normal soluble-%%%tau%%% (%%%tau%%%(s)). 

Following 

hydrofluoric acid (HF) treatment, %%%tau%%%(PHF) proteins are heat- 
and 

acid-stable, soluble in 2-(N-morpholino)ethanesulfonic acid buffers and 
display the same molecular weight, pi, and immunochemical properties as 
normal %%%tau%%%(s). Alkaline phosphatase treatment of dissociated 
PHF 

results in similar, although less extensive, electrophoretic changes 
and a reduction in PHF-1 immunoreactivity. Therefore, 
%%%phosphorylation%%% of normal %%%tau%%%(s). appears to be 
responsible 

for the distinct properties of %%%tau%%%(PHF). Although our results 
suggest that all of the normal %%%tau%%%-isof orms are in PHF. the 
relative abundance of individual %%%tau%%%-species differs in 
HF-treated PHF and %%%tau%%%(s) samples. Moreover, the loss of PHF 
following HF treatment suggests that post-translational modifications 
contribute to the structural stability of PHF. 
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Abstract: We have identified, purified, and characterized two 

neurof ilament/7«%%tau7o%7o kinases from bovine brain, PK36 and PK40 
with 

apparent M(r) of 36,000 and 40,000 and with novel biochemical 
properties. A specially designed immunoassay for 

%7o%phosphory1ated7o7»% 
epitopes in neurofilament (NF) proteins was used in the early stages of 
the purification. Neither kinase is closely associated with the 
cytoskeJetoa Both kinases %%%phosphorylate%%% bovine intermediate 
(NF-M) and heavy (NF-H) NF subunits and also bovine %%%tau%%% at 

the 

expected KSP sequences, though other sites cannot be ruled out. In 
human paired helical filaments, %%%tau%%%, %%%phosphorylatedTS»%% 



these same K5P sites, is a major characterized constituent. Neither 
kinase is activated by the usual second messengers. %%%Tau%%% and the 
above NF subunits are %%%phosphoryiated%%% in high stoichiometric 
ratios. In the intermediate NF subunit, all the expected sites appear 
to be %%%phosphoryiated%%%, but in the heavy NF subumi only 7 out of 
the > 40 expected sites can be %%%phosphoryiated%%% by our kinases 
We 

demonstrate that both kinases can induce considerable shifts of 
apparent M(r) with SOS-PAGE for %%%tau%%% and, for the first time in 
vitro, also for the intermediate NF subunit. 

Interestingly, PK36 and particularly PK40 are strongly inhibited by 
an excess of free ATP. We propose that during normal aging, and in 
Alzheimer's disease, age-related mitochondrial dysfunction would reduce 
ATP levels, which in turn might release the neurof ilament/%%%tau%%% 
kinase from inhibition with consequent paired helical filament 
formation. 
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Abstract: Ajoene, (EZM.5,9-trtthiadodeca-l,6,U-triene 9-oxide, is a 
potent antiplatelet compound isolated from alcoholic extracts of 
garlic. In vitro, ajoene reversibly inhibits platelet aggregation as 
well as the release reaction induced by all known agonists. In this 
paper we show that ajoene has a unique locus of action, that is not 
shared by any other known antiplatelet compound. For example, ajoene 
inhibits agonist-induced exposure of fibrinogen receptors, as well as 
intracellular responses such as activation of protein kinase C and the 
increase in cytoplasmic free calcium induced by receptor-dependent 
agonists (collagen, A DP, PAF, low-dose thrombin). On the other hand, 
with agonists that can by-pass (at least partially) the 
receptor-transductor-ef f ector sequence, such as high-dose thrombin, 
PMA, NaF, only the exposure of fibrinogen receptors is blocked by 
ajoene. Binding of fibrinogen to chymotrypsin-treated platelets is 
only slightly inhibited by ajoene. The results reported here also show 
that: (a) ajoene does not act as a calcium chelator, does not impair 
the initial agonist-receptor interaction and does not influence the 
basal levels of intracellular inhibitors of platelet activation such as 
cyclic GMP; (b) the locus of action of ajoene is a yet unknown 
molecular step that links, in the case of physiological agonists, 
specific agonist-receptor complexes to the sequence of the signal 
transduction system on the plasma membrane of platelets. In the case 
of the non-physiological, receptor-independent agonists (PMA, NaF), we 
can only speculate on the hypothesis that they somehow mimic the effect 
of the agonist-receptor complexes on the signal transduction system; 
and (c) the exposure of fibrinogen receptors is not a direct 
consequence of other intracellular processes. These observations 
clearly show, for the first time, that the exposure of fibrinogen 
receptors is a membrane event proxtmally and obligatorily coupled to 
the occupancy of other membrane receptors by their agonists without any 
intervention by the cytoplasmic biochemical processes. Additional 
results support the involvement of G-proteins in these early events of 
platelet activation. Furthermore, a role of the beta-7.%%tau%%% 
-subunits of G-proteins in the exposure of fibrinogen receptors is 
proposed. 
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Abstract: A %%%monoclonal%%% antibody, termed NFT200, was raised 
after in 

vitro immunization with sonicated neurofibrillary tangle (NFT>enriched 
fractions prepared from Alzheimer brain. The antigen to which NFT200 
is directed was expressed in the paired helical filaments of NFT in 
sporadic and familial Alzheimer disease (AD), in the straight filaments 
of NFT in AD, progressive supranuclear palsy and of Pick bodies, and 
the NFT in several other conditions such as Parkinson-dementia complex 
of Guam and subacute sclerosing panencephalitis, Granu I o vacuolar 
degeneration of AD was also labeled with NFT200. Hirano bodies and 
amyloid deposits in AD, as well as Lewy bodies of idiopathic Parkinson 
disease lacked in the antigen. The NFT200-antigen was also expressed 
as a phosphatase-insensitive antigen in normal neurofilaments found in 
spinal cord and peripheral nerve axons but was absent from the 
perikaryal accumulation of neurofilaments induced by aluminum 
intoxication. Nevertheless, immunoblot studies failed to detect the 
NFT200 in isolated preparations of the neurofilament proteins, MAP-2, 
%%%tau%%%, ubiquitin or A4-amyloid peptide. The results indicate that 
the NFT200 %%%monoclonat%%7« antibody is directed against a 
phosphatase-insensitive epitope of an axonal protein associated with 
neurofilaments but is labile to isolation and expressed as a stable 
epitope of a 200 kDa component of NFT 
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Abstract: The presence of the trivalent metallic cations, aluminum and 
boron, in the culture medium of differentiated human LAN- 5 
neuroblastoma cells results in increased amounts of specific isomers of 
microtubule^issociated %%%tau%%% proteins. The cells were 
differentiated to a neuronal phenotype by the addition of retinoic 
acid. Six-day exposures of the differentiated cells to a 1-mM dose of 
aluminum or boron yielded increases in %%%fau%%% protein 
immunoreactivity to the %%%monoclonai%%% antibodies %%%Tau%%%-l 

and 

Alz-50. Significant increases in immunoreactivity were seen at 



treatment levels of aluminium down to 100-mu-M. The increases in 
%%%tau%%% proteins were independent from increases in levels of total 
cell protein. Control cultures treated with the divalent cations zinc 
and iron showed no increases in levels of %%%tau%%% proteins. 
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Abstract: Free cytosolic calcium content [Ca2+]i was determined in 
peripheral blood mononuclear cells (PBMC) from healthy volunteers, 
Alzheimer's disease and multi-infarct dementia patients. Measurement of 
[Ca2+]i by the fluorescent dye quin-2, before and at several time 
intervals during incubation with phytohemagglutinin (PHA), showed a 
higher resting [Ca2+]i in PBMC of Alzheimer's disease patients as 
compared to controls and multi-infarct dementia patients. However, the 
addition of supra-optimal PHA doses (100-mu-g/ml) induced strikingly 
higher [Ca2+]i levels in Alzheimer's disease patients (1647 +/- 200 nM 
versus 398 +/- 27 nM in controls, and 346 +/- 40 nM in multi-infarct 
dementia patients). The increased [Ca2*]\ concentration was also found 
after a specific stimulation with a %%%monoclonal7o%% anti-CD3 
antibody. 

The results may have important implications in understanding the 
pathophysiology of Alzheimer's disease and suggest that [Ca2+]i may 
prove diagnostically valuable. 
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Language: ENGLISH Document Type: ARTICLE 

Abstract: Using the %%%monoclonal%%% antibody (%%%mAb%%%) 6.423 
which 



recognizes epitopes of the pronase-resistant core of paired helical 
filaments (PHF), we studied postmortem frontal cortex from Alzheimer's 
disease (AD) patients with short (Group H) and long (Group HI) 
histories of clinical dementia Four cases with clinically unconfirmed 
dementia and a postmortem diagnosis of AD (Group I) were also studied. 
In Group I, the 6.423 %%%mAb%%% was negative whereas in Group II, 
the 

antibody recognized primarily neurofibrillary tangles (NFT). In 
contrast, brains in Group III contained a dense network of 
6.423-immunoreactivc (IR) thread-like structures ("ghost" neurttes) and 
plaque-like structures with granular appearance, in addition to NFT. 
The number of 6.423-IR structures appeared to be related to the 
duration of clinical dementia and the age of onset. Furthermore, 
"ghost* neurites were more abundant in young AD cases. The possible 
significance of the 6.423-IR pattern in the pathogenesis of AD is 
discussed. 
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Language: ENGLISH Document Type: ARTICLE 

Abstract: A subset of demented elderly patients exhibit large numbers of 
cortical intraneuronal inclusions similar to the neurofilament 
(NF)-rich Lewy bodies (LB) found in pigmented subcortical neurons of 
patients with Parkinson's disease (PD). Because these cortical 
inclusions may contribute to the emergence of cognitive impairments in 
afflicted individuals, the authors mapped the distribution of NF 
epitopes in these so-called cortical LBs. This was done using 
ethanol-f ixed tissues and a large library of %%%monoclona!%%% 
antibodies (MAbs) with well-characterized binding specificities to 
various regions of each NF triplet protein. Cortical LBs were examined 
by light, conf ocal, and electron microscopy, and they were compared 
with the subcortical LBs of PD and LBs in the peripheral nervous system 
(PNS). %%%Monoclonal%%% antibodies specific for the rod regions of 
each of the three NF subunits, or for phosphate-dependent and 
independent antigenic sites in the tail region of the high-(NF-H) and 
middle- (NF-M) molecular weight (M(r)) NF subunits as well as other 
MAbs to the extreme COOH terminus of NF-L and NF-M or the head 

region 

of NF-M labeled a variable number of cortical LBs. Remarkably one of 

these anti-NF MAbs, RM032, which recognized a 
%%7.phosphorylated%%% 

epitope in the tail region of NF-M, immunolabeled nearly all cortical 

LBs, whereas each of the other anti-NF MAbs never labeled more than 
10% 

of ubiquitin- or RM032-positive cortical LBs. Further LBs in the PNS 
resembled those in the central nervous system (CNS) in their 
immunologic properties, and LBs in both sites were dominated by 
filamentous aggregates at the ultrastructural level. These findings 
suggest that NF proteins are profoundly altered during their 
incorporation into cortical and PNS LBs. Further the authors here 
identified immunologic and ultrastructural properties common to 
cortical LBs, PNS LBs, and classic substantia nigra LBs in PD. The 
accumulation of filamentous, perikaryal inclusions rich in NF proteins 
at diverse sites in the CNS and PNS of patients with a variety of 
neurodegenerative disorders suggests a widespread disruption of NF 
metabolism or transport. 
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Abstract: The microtubule-associated protein %%%tau%%% that is 
incorporated 

into paired helical filaments (PHFs) undergoes some form of aberrant 
posttranslational processing in Alzheimer disease. Difficulties in 
deciding which changes are critical for PHF formation stem in part from 
the lack of immunochemical markers specific for PHF %%%tau%%%. The 
only 

%%%monoclonal%%% antibody (%%%mAb%%%) that is known to react 
with PHF 

%%%tau%%% but not with the predominant normal adult %%%tau%%% 
species 

is %%%mAb%%% 423. Another %%%mAb%%% (7.51, described in this 
paper) 

recognizes a segment of %%%tau%%% that is included in the minimal 
recognition unit required by %%%mAb%%% 423. Unlike 423. which is PHF 
%%%tau%%%-specif ic, %%%mAb%%% 7.51 recognizes all PHF 
core-derived 

%%%tau%%% as well as native soluble %%%tau%%% and recombinant 
%%7otau%%% 

expressed in bacteria and so serves as a generic %%%tau%%7o marker 
Both 

epitopes are in the 12-kDa fragment released from the Pro nase- resist ant 
core of the PHF (which encompasses the tandem repeat region). The 
%%%mAb%%% 7.51 epitope requires segments located in the last two 
repeats, which are common to all %%%tau%%7« isoforms The 

%%%mAb%%% 423 
epitope requires sequences located near both the N and the C terminus 
of the 12-kDa fragment common to three- and four-repeat %%%tau%%% 
isoforms. Fragments denatured by concentrated formic acid and SDS 
regain 423 reactivity when denaturing agents are removed. Since the 
primary amino acid sequences of PHF %%%fau%%% and normal 

%%%tau%%% are 

identical in the repeat region, we conclude that 423 reactivity also 
requires a modif ication(s) occurring within an almost-equal-to 
90-residue segment that are not present in %%%tau%%% proteins so far 
described in the human brain. 
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Abstract: We have developed a neuronal culture system to evaluate the 
neurotoxic effects of aluminium maltol on fetal rabbit midbrain 
sections containing the oculomotor nucleus. Cultures were treated with 
5, 7. 9, 11, 13 and 15-mu-mol/l aluminium rnaltol or 39 and 45-mu-mol/l 
maltol (mold equivalents to 13 and 15-mu-mol/l aluminium maltol). 
Control cultures were maintained in nutrient medium alone. 
Silver-positive neuritic swellings and occasional peHkaryal 
neurofibrillary tangles were observed in cultures treated with 11, 13 
and 15-mu-mol/l aluminium maltol. The number of tangles (involved 
neurons) produced in aluminium maltol treated cultures were counted and 
compared to (untreated) controls. We observed a total of 3, 7 and 7% 
of involved neurons following treatment with 11, 13 and 15-mu-mol/l 
aluminium maltol respectively, and none in the control group. By 
immunohistochemistry, neurofibrillary tangles were immuroreaetive with 
MAbs to %%%phosphorylated%%% (SMI-31), 

non-%%%phosphorylated%%%, 

%%%phosphorylation%%7. dependent (SMI-32) and 

%%%phosphorylation%%% 
independent (SMI-33) epitopes of the high (-H) and middle (-M) 
molecular weight neurofilament subunits (NF-H/M). By contrast these 
lesions were nonreactive with MAbs recognizing %%%tau%%%, MAP2 or 
different beta-tubulin isotypes. The perikaryal tangles consisted of 
focal accumulations of 10 nm straight filaments by electron microscopy. 

These findings are in agreement with previous data from rabbit in 
vivo studies after the administration of aluminium maltol intravenously 
(Bertholf et al., 1989) or intraventricularly (Katsetos et al. t 1990). 
Using this in vitro system, aluminium-induced neurofibrillary tangles 
can be consistently produced, and changes in the distribution of 
neurofilament proteins evaluated. These studies may aid in the 
assessment of the possible role of aluminium in the aetiology of human 
neurodegenerative disorders. 
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The antineophsic drug estromustine is an adduct of estradiol and nor- 
nitpogen mustard. It has been shown that this drug interferes with 
microtubule assembly, an effect mediated by estromustine interaction with 
microtubulc-associated proteins (MAPs). In the present report we 
demonstrate that estromustine and the %%%phosphorytated%%% derivative 
of 

the drug, estramustine-phosphate. inhibit the secretion of interleukin-3 by 
WEHI-3B cells. These studies also show that the estromustine derivative 
specifically interacts with a MAPs component found in these cells, which 
exhibited characteristics resembling those of %%%taxi%%% protein 
isoforms. 

Western blots using a unique %%%monoclonoJ%%% antibody MTB6.22 that 
recognizes microtubule-binding domains on MAPs, indicated that this WEHI 
protein factor contained the antigenic determinant that are functionally 
significant for microtubule assembly. EUSA assays using this antibody, 
also showed o decrease in the levels of the immunoreactive protein in WEHI 
cells after treatment with EMP. Interestingly, it has been recently 
described that the action of estramustine-phosphate is mediated by a 
direct 

interaction with MAP-binding sites on the microtubule surface, which are 
recognized by the site-specific %%%monoclonal%%% antibody . These 
findings 

together with immuno-precipitation experiments using anti-interleukin-3 
antibodies and the inhibitory effect of the estromustine derivative on 
WEHI 

secretion process suggest that this anti- mitotic agent may block IL-3 
secretion by a mechanism involving its interaction with a '%%%tau%%%-like' 
MAPs component present in these cells. 
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%%%MonoclonaI%%% antibody %%%Tau%%% 2 was raised against bovine 
%%%tau%%7o 

protein, was reported to recognize a conformational epitope, and stained 
%%%tau%%% was found in neurofibrillary tangles of Alzheimer's disease 
but 

not normal human %7«%tau%%%. We synthesized tetradeka peptides 
corresponding 

to the original bovine sequence, its serine <rt arrow> proline substituted 
analog, the genuine human sequence of this region, and the bovine epitope 
%%%phosphorylated%%% on the crucial serine. The secondary structure of 
the 

peptides was determined by circular dichroism. It was found that only the 
original bovine epitope showed a tendency to form the beta-pleated sheets 
characteristic of the neurofibrillary tangles. The spectra of the human 
peptide, its analog, and the %%%phosphorylated%%% bovine sequence were 
very 

similar, featuring a weak, helical beta- turn character. Eventual 
%%%phosphorylation%%% of epitopes of this otherwise heavily 
%%%phosphorylated%%% protein may overcome inter-species 
conformational 
gaps. 
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Fragmentation of the Golgi apparatus of motor neurons in amyotrophic 
lateral sclerosis 
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The Golgi apparatus (complex) is at the center stage of important 
functions of processing and transport of plasma membrane, lysosomal, and 
secreted proteins. The involvement of the Golgi apparatus in the 
pathogenesis of chronic degenerative diseases of neurons is virtually 
unknowa In the present study, fragmentation and atrophy of the Golgi 
apparatus of motor neurons in amyotrophic lateral sclerosis (ALS). has been 
detected with organelle specific antibodies. Approximately 30% of motor 
neurons in five ALS patients showed a fragmented Golgi apparatus whereas 
only about 1% of motor neurons from seven controls with neurologic or 
systemic disease showed a similar change. Morphometry studies are 
consistent with the hypothesis that the alteration of the Golgi apparatus 
is an early event in the pathogenesis of the neuronal degeneration in ALS. 
Immunocytochemical studies with antibodies against alpha tubulin 
%%%tau%%% 

, and %%%phosphorylated%%% subunits of neurofilament polypeptides did 
not 

disclose differences in the staining of neurons with fragmented or normal 
Golgi apparatus, suggesting that the alteration of the organelle is not 
secondary to a gross lesion of the cytoskeleton. However, these 
observations do not rule out the hypothesis that the fragmentation of the 
Golgi apparatus is secondary to subtle changes of the polypeptides involved 
in the attachment of membranes of the organelle to the cytoskeleton. 
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Preparations of dispersed paired helical filaments (PHFs) from the brains 
of Alzheimer's disease and Down's syndrome patients display on gels three 
principal bands corresponding to abnormally modified forms of the 
microtubule-associated protein %%%tau%%%. Interpretation of the pattern 

is 

difficult because there are six %%%tau%%% isoforms in normal brain and 
%%7ophosphorylation%%% changes their mobility. By enzymatic 
dephosphory lotion at high temperature, we have shifted the three abnormal 
bands obtained from dispersed PHFs to align with the six nonphosphorylated 
%%%tau%%% isoforms. By using antibodies specific for some of the inserts 
that distinguish the various isoforms and label PHFs, we have established a 
correspondence between PHFs, abnormal bands, and isoforms. This 
identification of isoforms is a necessary step in unravelling the molecular 
pathogenesis of PHFs. 
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Considerable evidence suggests that altered neuronal calcium homeostasis 
plays a role in the neuronal degeneration that occurs in an array of 
neurological disorders. A reduction in microtubules, the accumulation of 
8-15 nm straight filaments, and altered antigenicity toward antibodies to 
the micro tubule-associated protein %%%tmt%%% and ubiquitin, as well as 
granulovacuolar degeneration, are observed in many human 
neurodegenerative 

disorders. Progress toward understanding how and why human neurons 
degenerate has been hindered by the inability to examine living human 
neurons under controlled conditions. We used cultured human fetal cerebral 
cortical neurons to examine ultrastructural and antigenic changes resulting 
from elevations in intracellular calcium levels. Elevation of intracellular 
calcium by exposure to a calcium ionophore or a reduced level of 
extracellular Nasup + for periods of hours to days caused a loss of 
microtubules, an increase in 8-15 nm straight filaments, and increased 
immunostaining with Alz-50 and 5E2 (%%%tau%%% antibodies) and ubiquitin 
antibodies. Granulovacuolar degeneration was also observed. Antigenic 
changes in %%%tau%%% were sensitive to phosphatases, and the 
electrophoretic mobility of %%%tau%%% was altered in 'cells exposed to 
calcium ionophore, indicating that %%%tau%%% was excessively 
%%%phosphorylated%%%as the result of elevated intracellular calcium 
levels. Colchicine also caused an accumulation of straight filaments and 
altered %%%tau%%% immunoreactivity, suggesting that a disruption of 
microtubules secondary to altered calcium homeostasis may be a key event 
leading to altered %%%tau%%% disposition and neuronal degeneratioa 
These 

data demonstrate that aberrant rises in intraneuronal calcium levels can 
result in changes in the neuronal cytoskeleton similar to those seen in 
neurodegenerative disorders, and suggest that this experimental system will 
be useful in furthering our understanding of the cellular and molecular 
mechanisms of human neurological disorders. 
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The %%%tau%%%-immunoreactive A68 polypeptides found in brains from 
patients with Alzheimer's disease have been studied by Western blotting 
using (1) antibodies to synthetic peptides corresponding to sequences that 
span the complete human %%%tau%%% molecule, and (2) antibodies specific 
for 

inserts 1 and 2 found towards the N-terminus of some %%%tau%%% 
isoforms. 

The three major A68 polypeptides were labelled by all of the antibodies to 
sequences common to all 7Mt<m%%% isoforms. but the faster-migrating 
A68 

polypeptide was not labelled by either of the two antibodies specific for 
inserts 1 and 2. Treatment with alkaline phosphatase of non-solubilized A68 
did not change its electrophoretic mobility on St)S/PAGE under the 
conditions described here. However, A68 that was solubilized before 
treating it with alkaline phosphatase was found to move faster on 
SbS/PAGB 

than untreated A68, to a position similar to that of normal %%%tmt%%%. 



We 

also confirmed that A68 preparations contain numerous paired helical 
f (laments (PHF) . These PHF were labelled by all an^%%%tmi%%% 
antibodies, 

including insert-specific antibodies. Our results further support the 
notion that PHF contain abnormally %%%phosphoryiated%%% %%%tau%%% 
in an 

aggregated state, and indicate that these abnormally 
%%%phosphorytated%%% 

%>%%tau%%% forms are composed of several %%%tau%%% isoforms and 
that the 

full length of the %%%tau%%% molecule is present in these polypeptides. 

4/7/80 (Item 7 from file: 73) 

DIALOG(ft)File 73 :EM BASE 

(c) 2002 Elsevier Science B.V. All rts. reserv. 

03970271 EMBASE No: 1989139267 

Selective expression of epitopes in multiphosphorylation repeats of the 
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Here we review our recent 'epitope analyses' of a few of the fibrous 
intraneuronal inclusions that are distinctive hallmarks of human 
neurodenerative conditions using a large library of %%%monoclonal%%% 
antibodies (MAbs) raised to normal neuronal cytoskeletal proteins Analyses 
of the low (NF-L). middle (NF-M), and high (NF-H) molecular weight 
neurofilament (NF) proteins with > 500 MAbs enumerated epitopes shared 
by 

NF proteins and the intraneuronal neurofibrillary tangles (NFTs) that occur 
in the hippocampus and brainstem of Alzheimer's disease (AD) subjects We 
identified the NF-H multi-%%%phosphcrylation%%% repeat domain, i.e. 
repeats 

of Lys-Ser-Pro-X (where X is a small uncharged amino acid and Ser acts as a 
phosphate acceptor), as the determinant recognized by 15/16 MAbs that 
detected NFTs in sections of AD hippocampus, and 11 of the same 16 MAbs 
recognised NF-M multi-y«a%phosphorylation%%% repeats. Further, the 
antigen 

binding regions of these MAbs were shown to comprise 13 separate classes 
based on their differential binding to 12 synthetic peptides derived from 
the NF-H and NF-M multi-%%%phosphorylation%%% sites, NF subunits of 

diverse mammalian and sub-mammalian species, and normal human 
%%%tau%%%( 

%%%tau%%%). None of these anti-NF MAbs recognized NFTs in the 
brainstem of 

subjects with progressive supranuclear palsy (PSP), but NFTs in AD 
brainstem sections were reactive with five of these MAbs. Both PSP and AD 
brainstem NFTs were recognized by MAbs specific for %%%tau%%% and 
paired 

helical filament antigens. Hirano bodies (HBs), another intraneuronal 
inclusion in the hippocampus of AD and non-AD subjects, were 
immuno stained 

by 4 anti-NF MAbs. but none of these MAbs were specific for the NF-H and 
NF-M multi-%%%phosphorylation%%% repeats. These studies indicate that 

and NF-M multi-%%%phosphorylation%%% repeats are the most likely 
sequences 

in NF-H and NF-M present in NFTs. while %%%tau%%%-like determinants 
are 

more substantially represented in both AD and PSP NFTs. In contrast HBs 
are immunologically distinct from NFTs. Thus, different pathological events 
are likely to account for the formation of each of these distinct lesions. 
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Aluminum-induced neurofibrillary degeneration aff ecfts a subset of 
neurons in rabbit cerebral cortex, basal f orebrain and upper brainstem 
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LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

Neurofibrillary tangles in Alzheimer's disease show a predilection for 
cortical pyramidal and subcortical projection neurons. The antigenic 
composition, neuronal specificity and distribution of aluminum-induced 
neurofibrillary degeneration were examined in regions of rabbit brain 
analogous to those that develop neurofibrillary tangles in Alzheimer's 
disease. Neurofibrillary degeneration was induced by intraventricular 
instillation of aluminum chloride. In aluminum-treated rabbits, intensely 
immunoreactive filamentous aggregates were seen in affected neuronal 
perikarya after staining with an anti-%%%phosphorylated%%% 
neurofilament 

antibody (SMI 31), while in controls immunoreactivity was confined to 
axon-like elements. %%%Monoclonal%%% antibodies against 
Microtubule-associated protein 2 and %%7„tau%%%, which stain human 
neurofibrillary tangles, did not stain aluminum- induced neurofibrillary 
degeneration. Pyramidal neurons exhibiting neurofibrillary degeneration 
formed a discrete linear pattern in layers HI and V of cortex. Cortical 
somatostatin and nicotinamide adenine dinucleotide phosphate 
diaphorase-reactive neurons identified in double-stained sections were 
unaffected. Large perikarya in the vicinity of the globus pallidus, some of 
which contained acetylcholinesterase, were frequently SMI 
31-immunoreactive. Among the cell groups affected in the upper brainstem 
were the nucleus raphe dorsalis and locus coeruleus. These findings show 
that aluminum- induced neurofibrillary degeneration differs antigenicity 
from neurofibrillary tangles in Alzheimer's disease. Nevertheless, many 
neuronal subsets that are particularly suceptible to Alzheimer's disease, 
including cortical pyramidal neurons, basal forebrain cholinergic neurons 
and upper brainstem catecholaminergic neurons, are also affected by 
aluminum-induced neurofibrillary degeneration. 
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Immunocytochemical characterization of neurofibrillary tangles in 
amyotrophic lateral sclerosis and parkinsonism-dementia of Guam 

Shankar 5.K.; Yanagihara R.; Gcrmto R.M.; Grundke-Iqbal I.; Kosik K.S.; 
Gajdusek D.C. 

Laboratory of Central Nervous System Studies, National Institute of 
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Annals of Neurology ( ANN. NEUROL. ) (United States) 1989 25/2 
(146-151) 

CODEN: ANNED ISSN: 0364-5134 
DOCUMENT TYPE: Journal 

LANGUAGE: ENGLISH SUMMARY LANGUAGE: ENGLISH 

Cryostat-cut sections of formalin-fixed and unfixed hippocampus from 23 
Guamanian Chamorros with clinically and neuropathologically verified 
amyotrophic lateral sclerosis (ALS) (8 cases) and parkinsonism-dementia 
(PD) (15 cases) and from 12 neurological ly normal Guamanians (5 with and 7 
without neurofibrillary degeneration) were evaluated by the 
immunoperoxidase technique, using %%%monoclonal%%% antibodies against 
%%%phosphoryiated%%% neurofilament, human fetal 
microtubule-associated 

protein %%%tau%%%. and paired helical filaments. On immuostaining, all 
three antibodies showed intracellular tangles in the hippocampal neurons of 
patients with ALS, patients with PD, and in neurological ly normal 
Guamanians with neurofibrillary pathology, but the correlation of 
immunostaining between these antibodies was not absolute. Extracellular or 



ghast tangles were immunostained only with the antibody against paired 
helical filaments. Our immunocytochemical data indicate that the antigenic 
composition of neurofibrillary tangles in Guamanian ALS and PD is similar 
to that Alzheimer's disease, suggesting a common pathogenic pathway for 
neurofibrillary tangle formation in these neurodegenerative disorders. 
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Abnormal %%%phosphorylation%%% of the microtubule-associated protein 
%%%tau%%% (%%%tau%%%) in Alzheimer cytoskeletal pathology 

Grundke-Iqbal Ij Iqbal Kj Tung Y.-Cj et al. 
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A %%%monoclonal%%% antibody to the microtubule-associated protein 
%%%tau%%% (%%%tau%%%) labeled some neurofibrillary tangles and 
plaque 

neurites, the two major locations of paired-helicaf filaments (PHF), in 
Alzheimer disease brain. The antibody also labeled isolated PHF that had 
been repeatedly washed with NaDodSOinf 4. Dephosphorylation of the 
tissue 

sections with alkaline phosphatase prior to immunolabeling dramatically 
increased the number of tangles and plaques recognized by the antibody. 
The 

plaque core amyloid was not stained in either dephosphorylated or 
nondephosphorylated tissue sections. On immunoblots PHF polypeptides were 
labeled readily only when dephosphorylated. In contrast, a commercially 
available %%7omonoclonal%%% antibody to a %%7„phosphorylated%%7„ 
epitope of 

neurofilaments that labeled the tangles and the plaque neurites in tissue 
did not label any PHF polypeptides on immunoblots. The PHF polypeptides, 
labeled with the %%%monoclonal%%% antibody to %%%tau%%%, 
electrophoresed 

with those polypeptides recognized by antibodies to isolated PHF. The 
antibody to %%%tau%%%-labeled microtubules from normal human brains 
assembled in vitro but identically treated Alzheimer brain preparations had 
to be dephosphorylated to be completely recognized by this antibody. These 
findings suggest that %%7.tau%%7. in Alzheimer brain is an abnormally 
%%%phosphorylated%%7« protein component of PHF. 
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%%7*Phosphorylation7o%%-dependent epitopes of neurofilament antibodies 
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%%%tau%%% protein and relationship with Alzheimer %%%tau%%% 
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We have studied the %%%phosphorylation%%% of %%%tau%%% protein 
from 

Alzheimer paired helical filaments, of %%%tau%%% from normal human 
brain, 

and of recombinant %%%tau%%% isof orms. As a tool we used 
%%%monoclonal%%% 

antibodies against neurofilament protein that crossreact with %%%tau7.%% 



a %%%phosphoryfation%%Vdepcndent manner. This allowed us to deduce 
the 

state of %%%phosphorylation%%% in normal and pathological %%%tau%%%, 
as 

well as antibody epitopes. The results suggest a role for the 
%%%phasphorylation%%% sites in Alzheimer disease, as well as the 
involvement of a Ser-Pro-directed protein kinase. 
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A serine arrow right proline change in the Alzheimer's disease-associated 
epitope %%%Tcu%%% 2 results in altered secondary structure, but 
%%%phosphorylotion%%% overcomes the conformational gap 

Lang. Ej Otvos, L,Jr. 

Wistar Inst. Anat. and Biol., 3601 Spruce St., Philadelphia, PA 19104 USA 
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%%%Monoclonal%%% antibody %%%TaM% 2 was raised against bovine 
%%%tau7c%% protein, was reported to recognize a conformational epitope, 
and 

stained %%%taxi%%% was found in neurofibrillary tangles of Alzheimer's 
disease, but not normal human %7.%tau7o%% . We synthesized tetradeka 
peptides corresponding to the original bovine sequence, its serine arrow 
right proline substituted analog, the genuine human sequence of this 
region, and the bovine epitope %%%phosphorylated7*%% on the crucial 
serine. 

The secondary structure of the peptides was determined by circular 
dichroism. It was found that only the original bovine epitope showed a 
tendency to form the beta -pleated sheets characteristic of the 
neurofibrillary tangles. The spectra of the human peptide, its analog, and 
the %%%phosphorylated%%% bovine sequence were very similar, featuring a 
weak, helical beta -turn character. 
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Conf ocal microscopic immunocytochemistry of neuropil threads and 

neurofibrillary tangles in aged and Alzheimer's disease brains 
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(1) Univ. of Tokyo, Faculty of Medicine, Inst, of Brain Res. 
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ABSTRACT: I studied immunocytochemicalfy the neuropil threads and 
neurofibrillary tangles in aged and Alzheimer's disease brains using a 
conf ocal laser scanning fluorescence microscope. Some of the neuropil 
threads visualized by *%%tau%%% antibodies were shown to occur in 

small 

dendrites, although the majority of the threads were not continuous 
with dendritic branches. This may suggest that normal neuronal 
cytoskeletons are liable to disappear in thread-bearing neurites. 
Double-labelling with %%%tau%%Vubiquitin antibodies revealed that 
ubiquitin-immunoreactivities were lacking at one, or more often, both 
ends of the %%%tau%%%-positive threads. It is reasonable to speculate 
that the thread ends were newly formed portions, and thus the threads 
grow bidirectionally in dendritic branches. A PHF %%%monoclonal%%% 
antibody C5, which recognizes a %%%phosphorylated%%% epitope in the 
carboxyl third of %%%tau%%%, stained both intra- and extracellular 
NFTs, while antibodies to N-terminus of %%%tau%%% stained only the 
intracellular ones. N-terminus of %%%tau%%% appears to be removed 
once 

PHFs are exposed to extracellular environment, (author abst.) 
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ABSTRACT: Alzheimer's disease is the most common cause of dementia in 
elderly people. Severity of dementia correlates with brain content of 
two filamentous lesions: neurofibrillary tangles and senile plaques. 
Neurofibrillary tangles are made up of abnormal filaments, paired 
helical filaments composed of %%%tau%%% containing several isof orms 

(Mr 

40,000 to Mr 60,000) that are associated with axonal microtubules. 
7.%%Tau%%% forms in PHF are abnormally %%%phosphorylated%%% and 
show 

characteristic retarded mobility on SDS polyacrylamide gel 
electrophoresis. Because of its apparent molecular weight, %%%tau%%7o 

in 

PHF is referred to as A68; it has been identified as an antigen for 
Alz-50, a %%%monoclonal%%% antibody. A68 merits attention because it 
reveals the morphology of PHF on electron microscopy. Detailed 
examination for A68 may elucidate the mechanism of the pathogenesis of 
neurofibrillary tangles ; further, prevention of abnormal 
%%%phosphorylation%%% of %%%fmi%%% may suggest new therapeutic 
approaches, (author abst.) 



4/7/89 (Item 1 from file: 144) 
DIALOG(R)File 144:Pascal 
(c) 2002 INIST/CNRS. All rts. reserv. 

10511919 PASCAL No.: 93-0021170 

A serine rightarrow proline change in the Alzheimer's disease-associated 
epitope %%%Tau%%% 2 results in altered secondary structure, but 



%%Xphosphoryiotion%%% overcomes the conf ormoticno) oop 
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%%%Monoclonal%%% antibody XXXTauXXX 2 was raised against 
bovine 

%%%tau%%% protein, was reported to recognize a conformational epitope, 
and 

stained XXXtauXXX was found in neurofibrillary tangles of Alzheimer's 
disease, but not normal human XXXtauXXX . We synthesized 
tetradeka 

peptides corresponding to the original bovine sequence, its serine 
rightarrow proline substituted analog, the genuine human sequence of this 
region, and the bovine epitope %%%phosphorylated%%% on the crucial 
serine. 

The secondary structure of the peptides was determined by circular 
dichroism 
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Immunological and conformational characterization of a 
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found in Alzheimers's disease 
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The immunological recognition pattern of one of the most commonly used 
%%7«monoclonal%%% antibodies, PHF-1, which detects the paired 
helical 

filaments of Alzheimer's disease, exhibits a high degree of similanty with 
the recognition of a polyclonal antibody. anti-T3P, raised against a 
synthetic phosphopeptide, GAEI VYKS(Phospho)PWSGD, corresponding to 
amino 

acids 389-402 of the microtubule-associated protein %%%tau%%% A 
panel of 

16 synthetic non-%%%phosphorylated%%% and %%%phosphorylated%%% 
peptides, 

excised from different regions of XXXlauXXX and eptide analogs 
thereof, 

were used to show that PHF-1 is indeed directed against the T3 fragment 
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relationship 

to inositol phosphate formation 
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Previous studies have demonstrated enhanced %%%phosphoryiation%%% 
of 

phospholipase C- %%Xi<m%X% (PLC- %%%tau%%% ), a key regulatory 
enzyme in 

phosphoinositide metabolism, in cells treated with platelet-derived growth 
factor (PDGF) and epidermal growth factor, both a which act via specif ic 
receptor tyrosine kinases. Our studies on BALB/c-3T3 cells show that 
agents 

that promote cellular cyclic AMP accumulation also increase the 
%%%phosphorylation%%%, specifically the serine 
%%%phosphorylation%%%, of 

this enzyme. Increased %%%phosphorylation%%% of PLC- XXXtauXXX 
(2-3-fold) 

was evident within 5-10 min of addition of isobutylmethylxanthine (IBMX) 
and either cholera toxin or f orskolin to cells, and persisted for at least 
3 h. Treatment of cells with cyclic AMP agonists also enhanced with 
similar kinetics, the %%%phosphorylation%%% of a 76 kDa protein 
co-precipitated by anti-PLC- %%%tau%%% %%%monoclonal%%% 
antibodies. Brief 

exposure of cells to cholera toxin/IBMX or forskolin/IBMX decreased 
inositol phosphate formation induced by the GTP-binding protein (G-protein) 
activator aluminium fluoride by approx. 50 X. but was without effect on 
PDGF-st.mulated inositol phosphate formation. These findings suggest that 
PLC- %%%tau%%% . and perhaps the 76 kDa co-precipitated protein, 

substrates of cyclic AMP-dependent protein kinase in BALB/c-3T3 cells- 
however, the lack of effect of cyclic AMP elevation on PDGF-stimulated 
inositol phosphate formation indicates that the intrinsic activity of PLC- 
%%%tau%%% is unaltered by cyclic AMP-mediated 
%%%phosphorylatio%%% 
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Cytoskeletal immunohistochemistry of central neurocytomas. 
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Central neurocytomas are rare intraventricular tumors. Patients with such 
tumors have a favorable prognosis after surgical removal. These tumors may 
be misdiagnosed as neuroblastomas or gliomas, risking the complications of 
adjuvant therapy. Diagnosis of central neurocytoma requires that the tumor 
shows the ultrastructural features of mature neuronal differentiation 
including the presence of synapses and dense-core and clear vesicles in' 
addition to profiles of neuritic processes with microtubules The 
cytoskeletal phenotype of central neurocytomas has not been previously 
characterized, but it may facilitate their definitive recognition when 
ultrastructural examination is not possible. Ten central neurocytomas were 
examined by immunohistochemistry for %%%phosphorylation%%% 
-dependent/independent neurofilament epitopes, neuron-associated class 

beta-tubulin, microtubule-associated proteins (MAP2, XXXtaxiXXX), and 

fibrillary acidic protein (GFAP). The neuronal nature of all neoplasms was 
documented by immunoreactivity for synaptophysin in nine tumors and for 
%%%pnosphory1ation%%% -independent neurof ilament-H/M in the remaining 



< 



9 



case. 

Electron microscopy in four cases showed synapses and dense core vesicles 
AH tumors were immunoreactive for class III beta-tubdin and MAP2 
which 

were seen in cytoskeletal structures by immunoelectron microscopy Two 
thirds of the cases were immunohistochemicalty positive for neurofilament 
epitopes. None of the tumor cells displayed GFA? immunoreactivity although 
reacttve astrocytes were present. These data suggest that central 
neurocytomas may be recognized by synaptophysin immunoreactivity and 

the expression of cytoskeletal epitopes indicates that these tumors are 
well-differentiated neuronal neoplasms. 
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%%%Tau%%% pathology in a case of familial A Izheimer' s disease with a 
valine to glycine mutation at position 717 in the amyloid precursor 
protein. 
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The brain tissue from a case of familial Alzheimer's disease (FAD) caused 
by a missense (valine to glycine) mutation at codon 717 of the amyloid 
precursor protein (APP) gene has been examined for the presence of 
abnormally %%%phosphorylated%%% paired helical filament 
%%%tau%%% (PHF- 

%%%tau%%%). There was abundant PHF-%%%tau%%% present, which on 
Western 

blots, was indistinguishable from the PHF-%%%tau%%% typical of cases 
of 

sporadic Alzheimer's disease and that of another FAD mutation (valine to 
isoleucine), previously (Neurosci. Lett., 137 (1992) 221-224) This result 
implies that the cytoskeletal pathology in Alzheimer's disease is 
biochemically linked to abnormal APP processing and amyloid deposition 
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%%^%%%^ %%% G " Wb0dlf %%%Tau%%% 2 WQS ™ scd bovine 

ZIT^'JT* PCp0rtCd t0 reC09ni2c 0 "Emotional epitope, and stained 
7^7.tau%%% was found in neurofibrillary tangles of Alzheimer's disease 
but ' 

not normal human XXXtcMX. We synthesized tetradeka peptides 
corresponding 

to the original bovine sequence, its serine-->proline substituted analog 
the genuine human sequence of this region, and the bovine epitope 
%%%phosphorylated%7 0 % on the crucial serine. The secondary structure of 



peptides was determined by circular dichroism. It was found that only the 
anginal bovine epitope showed a tendency to form the beta-pleated sheets 
characteristic of the neurofibrillary tangles. The spectra of the human 
peptide, its analog, and the %%%phosphorylated%%% bovine sequence were 

similar featuring a weak, helical beta-turn character. Eventual 
%%^hosphoryiation%%% of epitopes of this otherwise heavily 
X%%phosphorylated%%% protein may overcome inter-species 
conformational 
gaps. 
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A protein kinase associated with paired helical filaments in Alzheimer 
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We have identified a protein kinase in immunoaffinity-purified 
preparations of paired helical filaments from brain tissue of individuals 
with Alzheimer disease. The kinase %%%phosphorylates%%% the 
filament 

proteins in vitro in a manner independent of second messenger regulation or 
of modulation by heparin and polyamines. Physiological concentrations of 
hemm, an oxidized heme porphyrin, inhibit the kinase and abolish Alz-50 
.mmunoreactivity of the proteins. Since paired helical filaments are 
"TZ* ^P^^^'ated proteins, association of a protein kinase 
With the filaments provides a mechanism for abnormal processing of the 
proteins in disease. ^ 
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The relative abundance of several axonal cytoskeletal proteins was 
determined by immunoassay at various sites in the peripheral and central 
nervous systems of adult rats. Within the peripheral nervous system the 
ratio of tubulin to neurofilaments was greatest for nerves composed of 
unmyelinated axons and least for nerves with targe myelinated axons MAPI 
protein was more prominent in unmyelinated fibers; conversely 
%%%tau7.%% 7 
proteins were relatively more abundant in large myelinated axons An 
immunochemical index of neurofilament %%%phosphorybtion%%% was less 

unmyelinated fibers than for myelinated ones. In the fimbria-fornix 
pyramidal tract, and superior cerebellar peduncle, similar trends were 
observed: small axons had more MAPI, less %%%tau%%% t and a greater 
ratio of 

tubulin to neurofilament proteins. The %%%phosphorylation%%% index 



est for the superior cerebellar peduncle, the tract with the largest 
The immunochemical index of neurofilament 
isphorylation%%% was 

for the optic nerve than for axonal tracts in the brain proper, 
results suggest that development of large myelinated axons is 
ated with greater neurofilament content, neurofilament 
,>phosphorytation%%%, and with greater abundance of %%%tau%%% 
,yroteins in 

the CNS and the PNS; however, quantitative aspects of these relationships 
differ in the PNS and the CNS. 
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Putative Alzheimer disease (AD)-specific proteins (A68) were purified to 
homogeneity and shown to be major subunits of one form of paired helical 
filaments (PHFs). The amino acid sequence and immunological data indicate 
that the backbone of A68 is indistinguishable from that of the protein 
%%%tau%%% (%%%tau%%%), but A68 could be distinguished from 
normal human 

%%7otau%%% by the degree to which A68 was %%7«>phosphary!ated%%% 
and by the 

specific residues in A68 that served as phosphate acceptors. The larger 
apparent relative molecular mass (Mr) of A68, compared to normal human 
%7e%tau%%%, was attributed to abnormal %7o%phosphorylation%%% of 
A68 because 

enzymatic dephosphorylation of A68 reduced its Mr to close to that of 
normal %%%tau%%%. Moreover, the LysSerProVal motif in normal 
human 

%%%tau%%% appeared to be an abnormal %7o%phosphorylation%%% site 
in A68 

because the Ser in this motif was a phosphate acceptor site in A68, but not 
in normal human %%%tau%%%. Thus, the major subunits of a class of PHFs 
are 

A68 proteins and the excessive or inappropriate 
%%%phosphorylation%%% of 

normal %%%tau%%% may change its apparent Mr, thus transforming 

%%%tau%%% 

into A68. 
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To establish the neuroendocrine and neural features of peripheral 
neuroblasts tumors, a prospectively collected group of 12 neuroblastomas 
(NB), 2 gangiioneuroblastomas (6NB), and 4 ganglioneuromas (6N) was 
probed 

with a panel of %%%monoclonal%%% antibodies (MAbs) to neuroendocrine 
and 

neural antigens. All tumors expressed the pan-neuroendocrine markers 
synaptophysin and chrcmogranin A. They also showed extensive expression 
of 

neuronal antigens, ie, of each of the neurofilament (NF) triplet proteins 
and of the micro tubule-associated proteins (MAPs) MAP2 and 
%%%tau%%% 

-protein. However, only in the GNBs and GNs was the pattern of NF 
phosphoisoforms relatively mature. In the latter tumors glial fibrillary 
acidic protein (GFAP) and myelin basic protein (MBP) could be demonstrated 
as well, suggesting the presence of nonmyelinating and myelinating Schwann 
cells, respectively. The glial markers did not colocalize with the neural 
markers. On the basis of these data, it was concluded that all peripheral 
neuroblasts tumors manifest molecular characteristics of neuroendocrine 
cells and of neurons. The latter were most developed in GNBs and 6Ns, in 
which they were accompanied by Schwann cell differentiation in a separate 
population of cells. The above-outlined neuronal profile of peripheral 
neuroblast! c tumors, including NBs, distinguishes this group of tumors from 
the much-less neuronally differentiated primitive neuroectodermal tumors 
of 

the central nervous system. 
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Senile plaques (SP) in the cerebellum of 23 cases of Alzheimer's disease 
(AD), three with widespread amyloid angiopathy, were studied with a 
modified Bielschowsky stain and immunocytochemical methods using 
antibodies 

to a beta-amyloid synthetic peptide (beta ASP), 
%7o7ophosphorylated7o7o% 

neurofilament proteins, ubiquitin, 7o7«7«tau7o%7. protein, and glial fibrillary 
acidic protein (GFAP). The four subtypes of SP (diffuse plaques, compact 
plaques, perivascular plaques, and subpial fibrillar deposits) that were 
observed with the modified Bielschowsky stain were also stained with 
antibodies to beta ASP. Many cerebellar SP contained ubiquitin-positive 
granular elements resembling dystrophic neurites. In contrast to neuritic 
elements in cerebral SP in AD, ubiquitin-positive elements in cerebellar SP 
were not labeled with antibodies to %%%phosphorylated%7»7e 
neurofilament or 

7o7 e %tau7o%7o proteins. Various degrees of glial reaction were observed in 

all 

subtypes of SP except diffuse plaques. The absence of 
%%7»phosphoryiated%7«7» 

neurofilament and %7«%tau&%7« epitopes in neuritic elements in cerebellar 
SP 

is not surprising since paired helical filaments have not been seen in the 
cerebellum. Nevertheless, our results suggest that cerebellar SPare 
frequently associated with dystrophic neurites. 
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speci, .c function thot is probably related to the conserved sequences of 
the molecules. %%%Monoclonal%%% antibodies raised against 
%%%tw%%%were 

found to recognize epitopes conserved not only between species but also in 
different tissues. Using indirect immunofluorescence, a specific staining 
pattern was observed on rat neuronal cells and also on human skin 
f ibroblasts. The same antibodies did not recognize glial cells, suggesting 
that these cells either do not contain detectable levels of %%%tau%%% or 
contain %%%tau%%% molecules different from the neuronal ones. These 
data 

suggest that %%%tauX%% protein is widely distributed, highly conserved, 
and * 

may be preferentially associated with special subclasses of microtubules 
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The non-tubulin proteins associated with microtubules (MAPs) in cultures 
of pure sympathetic neurons have been identified using a variety of 
biochemical and immunochemical methods. MAPs of cultured 
sympathetic 

neurons include proteins corresponding to brain MAP-1 (consisting of MAP-la 
and MAP-lb species), MAP-2. MAP-3, %%%tau%%%, 4 proteins that 
range in 

molecular weight from 60,000 to 76,000, and proteins with molecular 
weights 

of 210,000. 130,000 and 32,000. Many of the MAPs are 
%%%phosphorylated%%% 

in situ. MAP-2 and %%%tau7o%% of cultured sympathetic neurons differ 
from 

their counterparts of brain in electrophoretic mobility. The observed 
variety of fAAPs in sympathetic neurons together with the differences in 
MAPs of brain and sympathetic neurons are discussed in terms of 
microtubule 

heterogeneity in the nervous system. 
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ABSTRACT: A %%3>monoclonal%%% antibody which forms an immunological 
complex 

with a phosphorylated epitope of an antigen belonging to human abnormally 
phosphorylated %%%tau%%% protein. The %%%t m %%% protein ca be 
obtained 

from a brain homogenate, itself isolated from the cerebral cortex of a 
patient having Alzheimer's disease. 
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Isolated human %%%tau%%% peptide epitope which specifically binds 

%%%monoclonal%%% antibody AT120. 
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RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT : An isolated human %%%tau%7.% peptide epitope which 
specifically 

binds %%%monoclonal%%% antibody AT120 consisting of the amino acid 
sequence selected from the group consisting of SEQ ID Nos 2 3 4 15 
16, 17. 18, 19 and 20. ' ' ' ' 
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LANGUAGE: English 

ABSTRACT: The invention deals with isolated human %%%t<m%%% peptide 
epitopes of SEQ ID Nos: 1 to 4. 7 and 15 to 20 which have the capability 
of binding AT120 %%%monoclonal%%% antibody. 
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%%%Monoclonal%%% antibodies specific for PHF-%%%tau%%%, hybridomas 
secreting them, antigen recognition by these antibodies and their 
applications. 
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ABSTRACT: %%%Monoclonal%%% antibody AT180 secreted by the 
hybridoma 

deposited at ECACC on Dec. 22, 1992 under No. 92122204, and 
%%%monoclonal%%% antibody AT270 secreted by the hybridoma 
deposited at 

ECACC on Jul. 7, 1993 under 9307077 '4, each of which forms an 
immunological complex with a phosphorylated epitope of an antigen 
belonging to abnormally phosphorylated %%7»tau%%% protein 
(PHF-%%%tau%%%) 

residing in the region spanning positions 143-254 with the following 
amino acid sequence: 143 150 NH2 - Lys Gly Ala Asp Gly 

Lys Thr Lys He - 160 Ala Thr Pro Arg Gly Ala Ala Pro Pro 

6ly - 170 Gin Lys Gly Gin Ala Asn Ala Thr Arg He - 

180 Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr - 190 Pro Pro 

Ser Ser Gly Glu Pro Pro Lys Ser - 200 Gly Asp Arg Ser Gly 

Tyr Ser Ser Pro Gly - 210 Ser Pro Gly Thr Pro Gly Ser Arg 

Ser Arg - 220 Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg - 

230 Glu Pro Lys Lys Val Ala Vol Vol Arg Thr - 240 Pro Pro 

Lys Ser Pro Ser Ser Ala Lys Ser - 250 Arg Leu Gin Thr Ala 

Pro Val Pro Met Pro - Asp Leu Lys COOH with each %%%monoclonal%%% 
antibody specifically detecting abnormally phosphorylated %%7,tau7o%% 
protein (PHF-%7o%tau%%%) in cerebrospinal fluid (CSF). 
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%%%Monoclonal%%% antibodies directed against the 
microtubule-associated 

protein %%%tau%%7., hybridomas secreting these antibodies, antigen 
recognition by these %%%monoclonal7<,%% antibodies and their 
applications. 

AUTHOR: %%%Vandermeeren M%%%; %%%Mercken M7.%%; Vanmechelen 
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%%%Monoclonaa%% antibodies directed against the 
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protein %%%Tau%%%, and hybridomas secreting these antibodies 
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Sequential phosphorylation of M%TauM%-protein by GSK-3beta and PKA 
at 

THR212 and SER214 generates the Alzheimer-specific epitope of antibody 

AT100 and requires a paired helical filament-like conformation. 
AUTHOR: Zheng-Fischhoefer Q; Biernat J; %MMandelkow E-MM%; 
Illenberger S; 

Godemann R; Mandelkow E 
AUTHOR ADDRESS: Max-Planck- Unit Structural Mol. Biol Notkestr 85 

D-22607 Hamburg**Germany 
JOURNAL: Society for Neuroscience Abstracts 24 (l-2):pl267 1998 
CONFERENCE/ MEETING: 28th Annual Meeting of the Society for 
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Sequential phosphorylation of M%Tau%%% by glycogen synthase 
kinase-3beta 

and protein kinase A at Thr212 and Ser214 generates the 

Alzheimer-specific epitope of antibody AT100 and requires a 

paired-helical-filament-like conformation. 
AUTHOR: Zheng-Fischhoefer Qingyi; Biernat Jacek; Mandelkov Eva-Maria; 

Illenberger Susanne; Godemann Robert; %%%Mandelkow Eckhard%%%(a 
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JOURNAL: European Journal of Biochemistry 252 (3):p542-552 March 
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ISSN: 0014-2956 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE'. English 

ABSTRACT: AT100, is a %7.%monocIonaI%M antibody highly specific for 
phosphorylated M%Tau%%% in Alzheimer paired helical filaments Here 
we 

show that the epitope is generated by a complex sequence of sequential 
phosphorylation, first of Serl99. Ser202 and Thr205 (around the epitope 
of antibody ATS), next of Thr212 by glycogen synthase kinase (GSK)-3beta 
(a proline-directed kinase), then of Ser214 by protein kinase A (PKA) 
Conversely, if Ser214 is phosphoryiated first it protects Thr212 and the 



Ser-Pro motifs around the AT8 site against phosphorylation and the 
AT100 

epitope is not formed. The generation of the ATiOO epitope requires a 
conformation of %%%tcu%%% induced by polycntons such as heparin RNA 
or ' 

poly(Gtu), conditions which also favor the formation of paired helical 
filaments. The Alzheimer-like phosphorylation can be induced by brain 
extracts. In the extract, the kinases responsible for generating the 
ATIOO epitope are GSK-3beta and PKA, which can be inhibited by their 
specific inhibitors Lid and RH, respectively. A cellular model 
displaying the reaction with AT100 is presented by Sf9 insect cells 
transf ected with %MTau%%%. Knowledge of the events and kinases 
generating the AT100 epitope in cells might allow us to study the 
degeneration of the cytoskeleton in Alzheimer's disease. 
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Three distinct axonal transport rates for %%%tauM%, tubulin, and other 
microtubule-associated proteins: Evidence for dynamic interactions of 
M%tau%%% with microtubules in vivo. 

AUTHOR: %%%Mercken M%M; Fischer I; Kosik K S; Nixon R A(a 

AUTHOR ADDRESS: (a)Lab. Moelcular Neuroscience, Mailman Res Cent 

McLean 

Hosp., 115 Mill Street, Belmont, MA 0217**USA 
J OURNAL: J ournal of Neuroscience 15 (12):p8259-8267 1995 
ISSN: 0270-6474 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Microtubule-associated proteins (MAPs), such as %%%tauM%, 
modulate neuronal shape and process outgrowth by influencing the 
stability and organization of microtubules. The dynamic nature of 
MAP-microtubule interactions in vivo, however, is poorly understood. 
Here, we have assessed the stability of these interactions by 
investigating the synthesis and axoplasmic transport of %%%tau%%7. in 
relation to that of tubulin and other f^APs within retinal ganglion cells 
of normal adult mice in vivo. Using immunoprecipitation and Western blot 
analysis with anti-%%%tau%%% %%%monoclonal%%% and polyclonal 

antibodies, 

we unequivocally identified in optic axons a family of 50-60 kDa 
%%%tau%%% isoforms and a second 90-95 kDa %%%tau%%% family the 
members 

of which were shown to contain the domain of %%%tau%%% encoded by 
exon ' 

4A. To measure the rates of translocation of %%%lau%%% proteins in vivo, 
we injected mice with 35S-methionine intravitreously and after 6-30 d 
^quantitated the radiolabeled %%%tau%%% isoforms immunoprecipitated 

eight consecutive 1.1 mm segments of the nerve and optic tract and 
separated by electrophoresis. Linear regression analysis of protein 
transport along optic axons showed that the %%%tau%%% isoforms 
advanced 

at a rate of 0.2-0.4 mm/d. and other radiolabeled MAPs, identified by 
their association with taxol-stabilized microtubules, moved three- to 
fivefold more rapidly. By contrast, tubulins advanced at 0.1-0 2 mm/d 
significantly more slowly than %%%tau%%% or other MAPs. These studies 
establish that 7*%%tau%%% is not cotransported with tubulin or 
microtubules, indicating that associations of %%%tau%%% with 
microtubules 

within axons are not as stable as previously believed. Our findings also 
reveal differences among various MAPs in their interactions with 
microtubules and provide evidence that assembly and reorganization of the 
microtubule network is an active process even after axons establish 
connections and fully mature. 
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Epitope mopping of %%%monoclonal%%% antibodies to the paired helical 
filaments of Alzheimer's disease Identification of phosphorylation sites 
in %%%tcu%%% protein. 

AUTHOR: Goedert Michel(a): Jakes Ross; Crowther ft Anthony; Cohen Philip; 
Vanmcchelen Eugeea %%%Vandermeeren Marc%%%; Cras Patrick 

AUTHOR ADDRESS: (a)MRC Lab. Mol. Biol., Cambridge CS2 2QH**UK 

JOURNAL: Biochemical Journal 301 (3):p871-877 1994 

ISSN: 0264-6021 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: %%%Tou%%% is a neuronal phosphoprotein the expression of 
which is 

developmental^ regulated. A single %%%tau%%% isoform is expressed in 
fetal human brain but six isof orms are expressed in adult human brain, 
with the fetal isoform corresponding to the shortest adult isoform. 
Phosphorylation is also developmental^ regulated, as fetal %%%tau%%% is 
phosphoryiated at more sites than adult %%%tau%%%. I n Alzheimer's 
disease, the six adult %%%tau%%% isof orms become hyperphosphorylated 
and 

form the paired helical filament (PHF), the major fibrous component of 
the neurofibrillary lesions. One way to identify phosphoryiated sites in 
%%%tmi%%% is to use antibodies that recognize phosphoryiated residues 
within a specific amino acid sequence. We here characterize the two novel 
phosphorylationdependent anti-%%%tau%%% antibodies AT270 and AT180 
and 

identify their epitopes as containing phosphoryiated Thr-181 and Thr-231 
respectively. With these antibodies we show that these two threonine 
residues are partially phosphoryiated in fetal and adult %%%tau%%% and 
almost fully phosphoryiated in PHF %%%tau%%%. This result contrasts 
with 

previous studies of Ser-202 and Ser-396 which are partially 
phosphoryiated in fetal %%%tau%7.%, unphosphorylated in adult 
%%%tau%%% 

but almost fully phosphoryiated in PHF %%%tau%7o%. 
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Detection of %%%tau%%? 0 proteins in normal and Alzheimer's disease 
cerebrospinal fluid with a sensitive sandwich enzyme-linked immunosorbent 
assay. 
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ABSTRACT: Alzheimer's disease is a progressive degenerative dementia 
characterized by the abundant presence of neurofibrillary tangles in 
neurons. This study was designed to test whether the 
microtubule^associated protein %%%tau7.%% a major component of 
neurofibrillary tangles, could be detected in CSF. Additionally we 
investigated whether CSF %%%tau%%% levels were abnormafin 

Alzheimer's 

disease as compared with a large group of control patients. We developed 
a sensitive sandwich enzyme-linked immunosorbent assay using AT120, a 
%%%monoclona!7o%% antibody directed to human 7o%7.tau7o%y«, as a 
capturing 

antibody. With this technique, the detection limit for 7 was less than 5 
pg/ml of CSF. Using ATS, which recognizes abnormally phosphoryiated 
serines 199-202 in %%%tau7.7.%, the detection limit was below 20 pg/ml 

CSF. However, with AT8, we found no immunoreactivity in CSF, suggesting 
that only a small fraction of CSF %%%tau%%% contains the abnormal V 
phosphoryiated ATB epitope. Our results indicate that CSF %%%tau%7«% 



levels are significantly increased in Alzheimer's disease. Also, CSF 
%%%iau%%% levels in a large group of patients with a diversity of 
neurological diseases showed overlap with CSF T levels in Alzheimer's 
disease. 
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The phosphatase inhibitor okadaic acid induces a phosphoryiated paired 
helical filament %%%tau%%% epitope in human LA-N-5 neuroblastoma 

cells. 
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ABSTRACT: Recently, a mitogen activated protein kinase has been 
implicated 

in the generation of a phosphoryiated paired helical filament (PHF) 
epitope recognized by the %%%monoclonal%%% antibody ATB. This epitope 
consists of phosphoryiated serines 199 and/or 202 of the human 
microtubule associated protein %%%tau%%%. Theoretically, aside from 
abnormal kinase activity, inhibition of phosphatase activity could also 
be involved in the abnormal phosphorylation status of the microtubule 
associated protein %7.7otau%%%. To investigate this, we incubated LA-N-5 
neuroblastoma cells with okadaic acid, a specific inhibitor of 
phosphatase 2A. We found that incubating neuroblastoma cells with 
okadaic 

acid induces the abnormally phosphoryiated ATB epitope. The effect of 
okadaic acid is time and dose dependent and is reversible. Our findings 
suggest that phosphatase activity is important in the regulation of the 
phosphorylation state of %%%tau%%%. Phosphatases may act directly on 
%%%tcu7o%% or may influence the activity of mitogen activated protein 
kinase. Incubation of LA-N-5 neuroblastoma cells with okadaic acid 
provides a cellular model in which the generation of a well-defined PHF- 
%7«%tau7o7»7« epitope can be investigated. 
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%%7oMONOaONAL%%% ANTIBODIES WITH SELECTIVE SPECIFICITY 
FOR ALZHEIMER 

7.%%TAU%%% ARE DIRECTED AGAINST PHOSPHATASE-SENSITIVE 
EPITOPES 
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RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: A modified form of the microtubule-associated protein 
%%%Tau%%% 

is the major component of the paired helical filaments (PHF) found in 
Alzheimer's disease. The characterization of these posttranslational 
%%%Taxi%%% modifications is hindered by the lack of sufficient PHF- 
&%%Tau%%%-specif ic markers. Here we describe several 
%%Xmonoclonal%%% 



anybodies, prepared by immunization with PHF, two of which showed a 
selective specificity for PHF-%%VTau%X% without cross-reactivity with 
normal %%%Tau%%%. Epitope recognition by these two monoclonals was 
sensitive to alkaline phosphatase treatment. In Western blotting these 
%%%monoclonal%%% antibodies reacted specifically with the abnormally 
phosphoryiated epitopes on Alzheimer's disease-associated 
PHF-%%%Tau%%%. 
One of the new antibodies can be used for the construction of a sandwich 
enzyme-linked immunosorbent assay for the specific detection of PHF- 
%%%T<m%%% without cross-reactivity to normal %%%Tmi%%% proteins. 
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PHOSPHORYLATION-DEPENDENT EPITOPES OF NEUROFILAMENT 
ANTIBODIES ON %%%TAU%%% 

PROTEIN AND RELATIONSHIP WITH ALZHEIMER %%%TAU%%% 
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ABSTRACT: We have studied the phosphorylation of %%%tau%%% protein 
from 

Alzheimer paired helical filaments, of %%7.iau%%% from normal human 
brain, 

and of recombinant %%%tau%%% isof orms. As a tool we used 
%%%monoclonat%%% 

antibodies against neurofilament protein that crossreact with 
%%%tau%%% 

in a phosphorylation-dependent manner. This allowed us to deduce the 
state of phosphorylation in normal and pathological %%%tau%%% as well 
as 

antibody epitopes. The epitope of antibody SMI33 is at the first 
Lys-Ser-Pro sequence motif (residues 234-236) and requires an 
unphosphorylated Ser-235. Antibody SMI31 binds between Ser-396 (in 
the 

second Lys-Ser-Pro motif) and Ser-404, both of which must be 
phosphoryiated. SMI34 has a conformational epitope that depends on the 
interaction between regions on either side of the microtubule-binding 
region; it also requires phosphorylation. The phosphorylatable serines 
detected by the SMI antibodies are part of Ser-Pro motifs and can be 
phosphoryiated by a protein kinase activity that can be used to induce a 
paired helical filament-like state in human brain %%%tau%%% in vitro. The 
phosphates are incorporated in several stages that can be identified by 
antibody reactivity and gel shift. This sguggests a role for the 
phosphorylation sites in Alzheimer disease, as well as the involvement of 
a Ser-Pro-directed protein kinase. 
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THE JUVENILE MICROTUBULE- ASSOCIATED PROTEIN MAP2C IS A 
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cot>m JBCHA 

RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: We have developed a procedure to isolate the 
microtubule-associated protein 2e (MAP2c), a juvenile form of MAP2 
occurring in mammalian brain. The shape, size, self -association, and 
antibody interactions of MAP2c were studied. Monomeric MAP2c is an 
elongated molecule with a length approximately 48 nm, considerably 
shorter than the higher molecular weight forms MAP2a or b of adult brain. 
Two %%%monoclonal%X% antibodies whose epitopes are near the N or C 
terminus, respectively, are located close to the opposite ends of the 
MAP2c rods. This places constraints on the types of internal folding of 
the molecule. MAP2c self -associates into dimers and fibrous aggregates. 
The dimers are predominantly antiparallel and nearly in register, as 
judged by antibody labeling. 
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THE SWITCH OF %%%TAU%%% PROTEIN TO AN ALZHEIMER-LIKE 
STATE INCLUDES THE 

PHOSPHORYLATION OF TWO SERINE PROLINE MOTIFS UPSTREAM 
OF THE MICROTUBULE 

BINDING REGION 
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ABSTRACT: The paired helical filaments (PHFs) of Alzheimer's disease 
consist mainly of the microtubule-associated protein %y.%tau%%%. PHF 
%%%tau%%% differs from normal human brain %7.%tau%%% in that it has 

a 

higher Mr and a special state of phosphorylation. However, the protein 
kinase(s) involved, the phosphorylation sites on %%%tau%%% and the 
resulting conformational changes are only poorly understood. Here we show 
that a new %%%monoclonal%%% antibody. AT8. records the PHF-like state 
of 

%%%tau%%% in vitro, and we describe a kinase activity that iurns normal 
7*%%tau%%% into a PHF-like state. The epitope of AT8 is around residue 
200, outside the region of internal repeats and requires the 
phosphorylation of serines 199 and/or 202. Both of these are followed by 
a proline, suggesting that the kinase activity belongs to the family of 
proline-directed kinases. The epitope of AT8 is nearly coincident with 
that of another phosphorylation-dependent antibody, TAU1 [Binder, L.I 
Frankfurter, A. and Rebhun, L. (1985) J. Cell Biol., 101, 1371-1378], but " 
the two are complementary since TAU1 requires a dephosphorylated 
epitope. 
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AFFINITY PURIFICATION OF HUMAN %%%TAU%%% PROTEINS AND 
THE CONSTRUCTION OF A 
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RECORD TYPE: Abstract 
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ABSTRACT: Immunoaf f inity chromatography with a %%%monoclonal%%% 
antibody 

produced against bovine .%%%tau%%%. protein was used to Durifv 
.%%%tau%%% H y 

. proteins from human brain. Fifty grams of brain tissue yielded .apprx. 

2 mg of pure .%%%tau%%%. proteins. The affinity-purified human 
X%%tau%%% 

. was used to produce a high-titered rabbit anti-human X%%ta\i%%%. 
serum. 

The %%%monoclonaa%% anti-.%%%tau%%%. antibody and the polyclonal 
rabbit 

anti-.%%%tau%%%. serum were then used to construct a sandwich 
enzyme-linked immunosorbent assay for detection of human .%%%tau%%% 
proteins, with sensitivity of 1 ng/ml. 
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DEMONSTRATION OF A NOVEL NEUROFILAMENT ASSOCIATED 
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NEUROFIBRILLARY PATHOLOGY OF ALZHEIMER AND RELATED 
DISEASES 

AUTHOR: GHEUENS J; CRAS P; PERRY G; BOONS J; CEUTERICK-DE 
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; %7o%MERCKEN M%%%; TABATON M; GAMBETTT P L ET AL 
AUTHOR ADDRESS: DIV. NEUROPATHOL, CASE WESTERN RESERVE 
UNIVERSITY. 2085 

ADELBERT RD., CLEVELAND, OHIO 44106-4901. 
JOURNAL: BRAIN RES 558 (1). 1991. 43-52. 1991 
FULL JOURNAL NAME: Brain Research 
CODEN: BRREA 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: A %%%monoclonal%%% antibody, termed NFT200, was raised 
after in 

vitro immunization with sonicated neurofibrillary tangle (NFT>enriched 
fractions prepared from Alzheimer brain. The antigen to which NFT200 is 
directed was expressed in the paired helical filaments of NFT in sporadic 
and familial Alzheimer disease (AD), in the straight filaments of NFT in 
AD, progressive supranuclear palsy and of Pick bodies, and the NFT in 
several other conditions such as Parkinson-dementia complex of Guam and 
subacute sclerosing panencephalitis. Granulovacuolar degeneration of AD 
was also labeled with NFT200. Hirano bodies and amyloid deposits in AD, 
as well as Lewy bodies of idiopathic Parkinson disease lacked in the 
antigen. The NFT200-antigen was also expressed as a 
phosphatase-insensitive antigen in normal neurofilaments found in spinal 
cord and peripheral nerve axons but was absent from the perikaryal 
accumulation of neurofilaments induced by aluminum intoxication. 
Nevertheless, immunoblot studies failed to detect the NFT200 in isolated 
preparations of the neurofilament proteins, MAP-2, .%%7«,tau%%%. 
ubiquittn 

or A4-amyloid peptide. The results indicate that the NFT200 
%%%monoclonal%%% antibody is directed against a 
phosphatase-insensitive 

epitope of an axonal protein associated with neurofilaments but is labile 
to isolation and expressed as a stable epitope of a 200 kDa component of 
NFT. 
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Title: Specific %%%tcu%%% phosphorylation sites correlate with severity 

of 

neuronal cytopathology in Alzheimer's disease 
Author^): Augustinack JC; Schneider A; %%%Mandelkow EM%%%; Hyman 
BT ' 

(REPRINT) 

Corporate Source: Harvard Univ,Sch Med, Massachusetts Gen Hosp 
Alzheimers 

Res Unit,114 16th St Jim 2009/Chariestown//MA/02129 (REPRINT); 
Harvard 

Univ,Sch Med, Massachusetts Gen Hosp, Dept NeuroUlzheimers 
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ISSN: 0001-6322 Publication date: 20020100 
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Language: English Document Type: ARTICLE 

Abstract: Microtubule associated protein %%%tau%%% is abnormally 
phosphorylated in Alzheimer's disease (AD) and aggregates as paired 
helical filaments (PHFs) in neurofibrillary tangles (NFTs). We show 
here that the pattern of %%%tau%%% phosphorylation correlates with 

the 

loss of neuronal integrity. Studies using 11 phosphorylation dependent 
%%%tau%%% antibodies and a panel of AD cases of varying severity were 
evaluated in terms of three stages of neurofibrillary tangle 
development: (1) pre-neurof ibrillary tangle, (2) intra-, and (3) 
extra-neuronal neurofibrillary tangles. The pretangle state, in which 
neurons display nonf ibrillar, punctate regions in the cytoplasm, sound 
dendrites, somas, and nuclei, was observed especially with phosphotau 
antibodies TG3 (pT231), pS262, and pT153. Intraneural neurofibrillary 
tangles are homogenously stained with fibrillar %%%tau%%% structures, 
which were most prominently stained with pT175/181 12E8 
(pS262/pS356), 

pS422. pS46, pS214 antibodies. Extracellular NFTs, which contain 
substantial filamentous %%%tau%%%, are most prominently stained with 
AT8 (pS199/pS202/pT205), AT100 ( P T212/pS214) and PHF-1 
(pS396/pS404) 

antibodies, which also stain intracellular NFT. The sequence of earfy 
%%%tau%%% phosphorylation suggests that there are events prior to 
filament formation that are specific to particular phosphorylated 
%%%tau%%% epitopes, leading to conformational changes and 
cytopathological alterations. 
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Title: Glycogen synthase kinase-3 beta phosphorylates protein %%%tau%%% 

and 
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four-repeat 7.%%tau%%% transgenic mice 
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Abstract: Protein %%%tau%%% filaments in brain of patients suffering 
from 

Alzheimer's disease, frontotemporal dementia, and other tauopcthies 
consist of protein %%%tau%%% that is hyperphosphorylated.,The 
responsible kinases operating in vivo in neurons still need to be 
identified. Here we demonstrate that glycogen synthase kinase-3 beta 
(6SK-3 beta) is an effective kinase for protein %%%tau%%% in cerebral 
neurons in vivo in adult GSK-3 beta and GSK-3 beta x human tau40 
transgenic mice; Phosphoryiated protein %%%tau%%% migrates slower 
during electrophoretic separation and is revealed by 
phosphoryktion-dependent anti-%%%tau%%£ antibodies in Western blot 
analysis. In addition, its capacity to bind to re-assembled paclitaxel 
(Taxal(R))-stabilized microtubules is reduced, compared with protein 
%%%tau%%% isolated from mice not overexpressing GSK-3 beta. 
Co-expression of GSK-3 beta reduces the number of axonal dilations and 
alleviates the motoric impairment that was typical for single htau40 
transgenic animals (Spittaels, IC, Van den Haute, C, Van Dorpe, J., 
Bruynseels, IC, Vandezande, IC, Laenen, I., Geerts, H., Niercken, M„ 
Sciot, R., Van Lommel, A., Loos, R., and Van Leuven, F. (1999) Am. J. 
Pathol. 155. 2153-2165). Although more hyperphosphorylated protein 
%%%t<m%%% is available, neither an increase in insoluble protein 
%%%tau%%% aggregates nor the presence of paired helical filaments or 
tangles was observed. These findings could have therapeutic 
implications in the field of neurodegeneration, as discussed. 

10/7/21 (Item 3 from file: 34) 
DIALOG(R)File 34:SciSearch(R) Cited Ref Sci 
(c) 2002 Inst for Sci Info. All rts. reserv. 

08251686 Genuine Article* 262XD Number of Ref erences: 68 

Title: Prominent axonopathy in the brain and spinal cord of transgenic mice 

overexpressing four-repeat human 7.%%tau%%% protein 
Author(s): Spittaels IC VandenHaute C; VanDorpe J; Bruynseels IC 
Vandezande 

IC Laenen I; Geerts H; %%%Mercken M%%%; Sciot R; VanLommel A- Loos 

R; 

VanLeuvenF (REPRINT) 
Corporate Source: KATHOLIEKE UNIV LEUVEN,CTR HUMAN GENET 
VLAAMS INST 

BIOTECHNOL. EXPT GENET GRP/B-3000 LOUVAIN//BELGIUM/ 
(REPRINT); 

KATHOLIEKE UNIV LEUVEN.CTR HUMAN GENET, VLAAMS INST 
BIOTECHNOL. EXPT 

GENET GRP/B-3000 LOUVAIN//BELGIUM/; JANSSEN RES 
FDN/B-2340 

BEERSE//BELGIUM/; KATHOLIEKE UNIV LEUVEN HOSP DEPT 
PA THOL/LOU VAIN/ /BELGIUM/; KATHOLIEKE UNIV LEUVEN DEPT 
GENET 

EPIDEMIOL/LOUVAIN//BELGIUM/ 
Journal: AMERICAN JOURNAL OF PATHOLOGY, 1999, V155 N6 (DEC) 
P2153-2165 ' 
ISSN: 0002-9440 Publication date: 19991200 
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Abstract: Mutations in the human %%%tau%%% gene cause frontotemporal 
dementia and parkinsonism linked to chromosome 17, Some mutations, 
including mutations in intron 10, induce increased levels of the 
functionally normal four-repeat %%%tau%%% protein isof orm. leading to 
neurodegeneration. We generated transgenic mice that overexpress the 
four-repeat human %%%tau%%% protein isof orm specifically in neurons. 
The transgenic mice developed axonal degeneration in brain and spinal 
cord. In the model, axonal dilations with accumulation of 
neurofilaments, mitochondria, and vesicles were documented. The 
axonopathy and the accompanying dysfunctional sensorimotor capacities 
were transgene-dosage related. These findings proved that merely 
increasing the concentration of the four-repeat %%%lau%%% protein 
isoform is sufficient to injure neurons in the central nervous system, 
without formation of intraneuronal neurofibrillary tangles. Evidence 
for astrogliosis and ubiquitination of accumulated proteins in the 
dilated part of the axon supported this conclusion. This transgenic 



model, overexpressing the longest isoform of human %%%tau%%% 
protein, 

recapitulates features of known neurodegenerative diseases, including 
Alzheimer's disease and other tauopcthies. The model makes it possible 
to study the interaction with additional factors, to be incorporated 
genetically, or with other biological triggers that are implicated in 
neurodegeneration. 
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Abstract: %%%Tau%%% protein, a neuronal microtubufe-associated protein 

phosphoryiated on several sites when extracted from brain tissue and is 
a substrate for many protein kinases in vitro. In Alzheimer's disease 
it becomes hyperphosphorylated, notably at Ser-Pro or Thr-Pro motifs 
and forms the paired helical filaments (PHFs). The increased 
phosphorylation ran be detected by several antibodies raised against 
Alzheimer %%%tau%%%. We show here that a similar type of 
phosphorylation can be observed in cells of neuronal origin during 
mitosis. Murine neuroblastoma cells (N2a) were stably transfected with 
htau40, the largest of the six human %%%tau%%% isof orms in the brain. 
We used several antibodies reporting on the state of phosphorylation of 
%%%tau%%% (%%%Tau%%%-l, AT8, AT180. PHF-1, and T46) and the 
antibody 

MPM-2 that recognizes phosphoryiated mitotic proteins. The results show 
that %%%tau%%% is in a state of low phosphorylation in interphase 
cells, whereas during mitosis it becomes highly phosphoryiated. This 
behavior was also found for endogenous tan protein in human 
neuroblastoma cells (LAN-5). The similarity between %%%tau%%% 
phosphorylation in dividing neuronal cells and Alzheimer degenerating 
neurons may indicate that aging neurons exposed to inappropriate 
signals respond by an attempt to activate their machinery for 
regeneration. 
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Abstract: In Alzheimer's disease the neuronal microtubule-associated 
protein %%%tau%%% becomes highly phosphoryfated. loses its binding 
properties, and aggregates into paired helical filaments. There is 
increasing evidence that the events leading to this 
hyperphosphorytetion are related to mitotic mechanisms. Hence, we have 
analyzed the physiological phosphorylation of endogenous %%%tau%%% 
protein in metabolicaify labeled human neuroblastoma cells and in 
Chinese hamster ovary cells stably transf ected with %%%tau%%%. In 
nonsynchronized cultures the phosphorylation pattern was remarkably 
similar in both cell lines, suggesting a similar balance of kinases and 
phosphatases with respect to %%%tau%%%. Using phosphopeptide 
mapping 

and seauencing we identified 17 phosphorylation sites comprising 80-90% 
of the total phosphate incorporated. Most of these are in SP or TP 
motifs, except S214 and S262. Since phosphorylation of 
microtubule-associated proteins Increases during mitosis, concomitant 
with increased microtubule dynamics, we analyzed cells mitotically 
arrested with nocodazole. This revealed that S214 is a prominent 
phosphorylation site in metaphase, but not in interphase. 
Phosphorylation of this residue strongly decreases the %%%tau%%% 
-microtubule interaction in vitro, suppresses microtubule assembly, and 
may be a key factor in the observed detachment of %%&tau%%% from 
microtubules during mitosis. Since S214 is also phosphoryioted in 
Alzheimer's disease %%%tau%%%, our results support the view that 
reactivation of the cell cycle machinery is involved in %%%tau%%% 
hyperphosphorylation. 
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Abstract: Reduced turn-over of %%%tau%%% by calpains is a possible 
mechanism to facilitate the incorporation into paired helical filaments 
(PHFs) in Alzheimer's disease. The present study shows that the 
differently phosphoryioted fetal tan isof orms are all rapidly 
proteolysed to an equal extent by human brain m-calpain. This result 
argues against the hypothesis that this type of fetal phosphorylation 
is involved in reducing %%%tau%%% turn-over by calpain in Alzheimer's 
disease. Adult and fetal %%%tau%%% fragments in vitro generated by 
m-calpain, but not trypsin, cathepsin D or chymotrypsin resemble the 
post-mortem in situ degradation patterns, suggesting a possible role 
for calpains in %%%tau%%% metabolism in vivo. Tan incorporated into 
PHFs was considerably more resistant to proteolysis by calpain which 
can help to explain the persistence of these structures in Alzheimer's 
disease. 
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Abstract: The microtubule-cssociated protein 2 (MAP2) and its juvenile 
splicing variant MAP2c contain a phosphorylation site at Serl36 which 
is part of a Ser~Pro motif. This site lies within the N-terminal region 
common to MAP2b and MAP2c. It has been mapped by site-directed 
mutagenesis of recombinant MAP2c and by a %%%monoclonal%%% 

antibody 

AP18 whose epitope contains the phosphoryioted Serl36. In vitro this 
site is phosphorated by proline-directed kinases such as MAP kinase, 
GSK-3. or members of the cdk family, but not by other kinases such as 
PKA, PKC. or CaMK-TI. MAP2a,b or MAP2c isolated horn brain is found to 
be endogenoush/ phosphoryioted at Serl36. After microinjection into 
several cell lines dephosphorylated MAP2 isof orms or recombinant MAP2c 
become also phosphoryioted at Serl36 in vivo. Injection of MAP2a,b or 
MAP2c into living cells causes reorganization of microtubules, 
including bundle formation. This effect is independent of the 
phosphorylation at Serl36. The specificity of the phosphorylation 
reaction provides a tool for analyzing the role and posttranslational 
processing of MAP2 in nerve cell development. 
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Abstract: The microtubule-associated protein %%%tau%%% is a major 
cytoskeletal protein involved in the neurofibrillary tangles of 
Alzheimer's disease. Although %%%tau%%% is predominantly a neuronal 
protein, it has been demonstrated in glia and other nonneuronal cells. 
We describe the presence of microtubule-associated protein 

%7«%tau%%% 

epitopes in various muscle fiber lesions in oculopharyngeal and Becker 
muscular dystrophy, dermatomyositis, central core disease, neurogenic 
atrophy, and in the recovery phase of an attack of malignant 
hyperthermia. Western blot demonstrated a 100- to 110-kd %%%tau%%% 
-immunoreactive protein probably corresponding to 'big %%%tau%%%' as 
described in peripheral nerves. %%%Tau%%% immunoreactivity in muscle 
fiber lesions usually co-localized with tubulin, although electron 
microscopy failed to show an increase in microtubules. %%%Tau%%% and 
tubulin reactivity also correlated with the presence of desmin and 
vimentin epitopes. Possible explanations for the presence of %%%tau%%% 
are briefly discussed. 
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Abstract: Frontal sections of the temporal lobe including the 
transentorhinal/entorhinai region, amygdala, and/or hippocampus from 
human aduft brains are studied for cytoskeleton changes using 
immunostaining with the antibodies AT8 and Alz-50 and selective silver 
impregnation methods for neurofibrillary changes of the Alzheimer type. 
For the purpose of correlation, the two methods are carried out one 
after the other on the same section. Layer pre-alpha in the 
transentorhinal/entorhinai region harbours nerve cells which are among 
the first nerve cells in the entire brain to show the development of 
neurofibrillary changes. This presents the opportunity for study of 
both early events in the destruction of the cytoskeleton in individual 
neurons, and to relate changes which occur in the neuronal processes in 
the absence of alterations in their immediate surroundings to those 
happening in the soma. Immunoreactions with the AT8 antibody in 
particular reveal a clear sequence of changes in the neuronal 
cytoskeleton. Group 1 neurons present initial cytoskeleton changes in 
that the soma, dendrites, and axon are completely marked by granular 
AT8 immunoreactive material. These neurons appear quite normal and turn 
out to be devoid of argyrophilic material when observed in 
silver-stained sections. Group 2 neurons show changes in the cellular 
processes. The terminal tuft of the apical dendrite is replaced by 
tortuous varicose fibres and coarse granules. The distal protions of 
the dendrites are curved and show appendages and thickened portions. 
Intensely homogeneously immunostained rod-like inclusions are 
encountered in these thickened portions and in the soma. A number of 
these rod-like inclusions are visible after silver staining, as well. 
Group 3 neurons display even more pronounced alterations of their 
distal - most dendritic portions. The intermediate dendritic parts lose 
immunoreactivity, but the soma is homogeneously immunostained. Silver 
staining reveals in most of the distal dendritic parts neuropil 
threads, and in the soma a classic neurofibrillary tangle. Group 4 
structures are marked by accumulations of coarse AT8-immunoreactive 
granules. Silver staining provides evidence that the fibrillary 
material has become an extraneuronal, " early" ghost tangle. Finally, 
group 5 structures present ' ' late' ' ghost tangles in silver-stained 
sections but fail to demonstrate AT8 immunoreactivity. It is suggested 
that the altered %%%tau%%% protein shown by the antibody AT8 
represents 

an early cytoskeleton change which eventually leads to the formation of 
argyrophilic neurofibrillary tangles and neuropil threads. 
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Abstract: We have developed %%%monoclonal%%% antibodies that detect 
normal 

microtubule-associated protein-2 (MAP2) epitopes in routinely fixed, 
paraffin-embedded tissue. The somatodendritic distribution of MAP2 in 
bovine and human nervous tissue was confirmed with several of these 
antibodies. Furthermore, some of these antibodies immunohistochemically 
labeled certain pathological structures in Alzheimer brain, especially 
neurites in senile plaques. Electron microscopic observations, however, 
indicate that these MAP2 epitopes are not located in the Alzheimer 
paired helical filaments themselves, but in amorphous granular 
structures coexistent with them. While the pathological nature of these 
structures is undetermined, they may represent artefactual 
modifications of normal cytoskeletal components. 
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Glycogen synthase kinase-3beta (GSK-3beta) has been described as a 
proline-directed kinase which phosphorylates %%7.tau%%% protein at 
several 

sites that are elevated in Alzheimer paired helical filaments. However, it 
has been claimed that GSK-3beta can also phosphorylate the 
non-proline-directed KXGS motifs in the presence of heparin, including 
Ser262 in the repeat domain of %%%tau%%%, which could induce the 
detachment 

of %%%tau?*%% from microtubules. We have analyzed the activity of 
recombinant GSK-3beta and of GSK-3beta preparations purified from 
tissue, 

using two-dimensional phosphopeptide mapping, immunob lotting with 
phosphorylation-sensitive antibodies, and phosphopeptide sequencing. The 
most prominent phosphorylation sites on %%%tau%%% are Ser396 and 
Ser 404 

(PHF-1 epitope), Ser46 and Thr50 in the first insert, followed by a less 
efficient phosphorylation of other Alzheimer phosphoepitopes (antibodies 
AT-8, AT-270, etc). We also show that the non-proline-directed activity at 
KXGS motifs is not due to GSK-3beta itself, but to kinase contaminations in 
common GSK-3beta preparations from tissues which are activated upon 
addition of heparin. Copyright (C) 1999 Federation of European Biochemical 
Societies. 
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Previous studies have demonstrated that PKC is capable of phosphorybting 
%%%tau%%% under cell-free conditions. However, PKC did not induce the 
"AD-like* alterations in %%%tmi%%% antigenicity and electrophoretic 
migration that hove been reported for several other kinases. In the present 
study, we observed that short-term (30 min) incubation of purified human 
brain %%%tau%%% with PKCalpha indeed did not induce significant 
alterations 

in antigenicity or electrophoretic migration. By contrast 

extended (20 hr) incubation with PKCalpha altered %%%tau%%% migration 

produce a form that migrated at 68 kDa on SOS-gels, significantly increased 
its reactivity with ALZ-50, and induced the de novo appearance of the PHF-1 
epitope. These findings, taken together with previous studies, underscore 
the potential involvement of PKC in modulation of %%%tau%%% function, 
especially during neuronal development and neurodegeneration. 
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%%7«Tau%%% is a neuronal phosphoprotein whose expression is 
developmental^ regulated. A single %7o%tau7p%7o isoform is expressed in 
fetal 

human brain but six isof orms are expressed in adult brain, with the fetal 
isoform corresponding to the shortest of the adult isof orms. 
Phosphorylation of %%%tau7«%% is also developmental^ regulated, as fetal 
%7o7*tau%%7 0 is phosphorylated at more sites than adult %%7otauy 0 %%. In 
Alzheimer disease, the six adult %%7«tau%7 6 % isoforms become abnormally 
phosphorylated and form the paired helical filament, the major fibrous 
component of the characteristic neurofibrillary lesions. We show here that 
Ser-202 (in the numbering of the longest human brain %%%tau%%y. 
isoform) is 

a phosphorylation site that distinguishes fetal from adult %%7«tau7.%% and 
we 

identify it as one of the abnormal phosphorylation sites in Alzheimer 
disease. The abnormal phosphorylation of 7.%%tau%%% at Ser-202 in 
Alzheimer 

disease thus recapitulates normal phosphorylation during development. 
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Neuronal kinase stimulation leads to aberrant %%%tou%%% phosphorylation 
and 

neurotoxicity. NEUROBIOL A6W6 16(3) 465-477, 1995- 
Neurofibrillary 

tangles in Alzheimer's disease brain consist mainly of abnormally 
phosphorylated %%%tau%%% proteins organised in paired helical 
fi laments. 

Induction of %%%tau%%% phosphorylation in living neurons by 
hyperstimulation is monitored by specific %%%monoclonal%%% antibodies 
such 

as AT-8 and PHF-1. By quantitative immunocytochemistry, we show that 
aberrant phosphorylation at the Serl99/Ser202 epitope (AT-8) and at the 
Ser 

396 epitope (PHF-I) are moderately induced, proportionally to the degree of 
kinase stimulation. Whereas AT8 expression is prominent after 48 h, cell 
death becomes significant at 72 h and is related to the degree of 
stimulation and the expression level of aberrant %%%tou%%% 
phosphorylation. 

Time-lapse videomicroscopy of individual neuroblastoma cells suggest that 
hyperstimulation leads to a form of morphological over-dif f erentiatioa 
Immediately before cell death, some cells tend to display some features of 
mitosis. The data suggest a strong correlation between the expression of 
specific PHF-epitopes and subsequent cell death. The extended time scale of 
toxicity in this model may be appropriate to study in more detail the steps 
leading to aberrant phosphorylation associated neurotoxicity. 
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